Al EXECUTIVE SUMMARY LETTER - PRDA Date: February 20, 2001

Program Research and Development Announcement (PRDA) No. DE-RA26-01NT41013 for “Environmental
Management Applied Research and Development.”

Prospective Offerors:

The purpose of this Executive Summary Letter isto highlight salient elements of the PRDA. This letter is not an integral
part of the PRDA which is a self-contained document. In the event of any conflict between the contents of this Executive
Summary Letter and that of the PRDA, the PRDA language will prevail.

The National Energy Technology Laboratory (NETL) is soliciting offers for applied research and development (R& D) of
innovative and improved technologies that will reduce the cost to, or time to, remediate former weapons complex sites.

Each offer will be objectively reviewed on its own merit against the evaluation criteria stated in the PRDA using
technical, scientific and/or peer reviewers, some of whom may be non-Governmental personnel. Should an offeror
object to the review of their proposals by individual s other than Government employeesit shall so statein Volume | of
its proposal. Offerors are, however, cautioned that the DOE may be unable to give full consideration to proposals which
indicate that only Government evaluation is authorized.

Individuals, corporations, nonprofit organizations, small and small disadvantaged businesses, educational institutions,
and state or local governments or other entities who wish to have a proposal evaluated should respond to the
requirements of this PRDA.

Proposals submitted by, or substantially relying upon the technical expertise of, (1) another Federal agency; (2) a
Federally Funded Research and Development Center (FFRDC) sponsored by a Federal agency; or (3) a Department of
Energy (DOE) Management and Operating (M& O) contractor are not desired, will not be evaluated, and will not
eligible for an award under this solicitation. Offerors are encouraged to maximize the use of private sector organizations
in the performance of the proposed effort. However, a proposal that includes performance by a FFRDC or DOE M& O
contractor(s) may be considered for award, provided that: (1) the proposed use of any such entities is specificaly
authorized by the cognizant agency for the FFRDC or DOE for DOE M& O contractors, in accordance with the
procedures established for the FFRDC or the DOE M& O contractor; (2) the work is not otherwise available from the
private sector; and (3) the estimated aggregate cost of the FFRDC or M& O contractor(s) work does not exceed 25
percent of the total estimated project cost. DOE reserves the right to fund the work through a DOE field work proposal
or an interagency agreement. If so, DOE will not reimburse the prime contractor or higher-tiered subcontractor, for
indirect costs (e.g. overhead and/or G& A) allocated to the FFRDC or M& O subcontract costs.

Asaresult of this PRDA, the National Energy Technology Laboratory plans to enter into contracts, but reserves the right
to enter into grants or cooperative agreements. The requirements of the Federal Acquisition Regulation (FAR) and the
Department of Energy Acquisition Regulation (DEAR) will be adhered to for contracts awarded under this PRDA. If a
financial assistance award is made, Title 10 of the Code of Federal Regulations, Part 600 will be the governing
regulation. The sample contract contained herein is a cost plus fixed fee contract. The model financial assistance
agreement can be found at http://mwww.netl.doe.gov/business/faapiaf/mode .pdf .

Each proposer’ s statement of work (SOW) must be structured in phases with logical decision points identified between
phases. To maximize the return on its resources, the DOE intends to adopt the use of multiple awards for phased
acquisitions. Thefirst phase of the program must be structured as a base contract. Upon completion of the base
contract, the DOE will assess the progress of the program and make a determination as to whether it would be in the
best interest of the Government to proceed with subsequent phases. Competition on subsequent phases will be
restricted to preceding phase contractors. Contractor selections for succeeding phases will be based on technical
progress in the current phase, planned activities for the upcoming phase, availability of funds, application of the PRDA
program policy factors, and evaluation of the contractor’s technical approach. At least 60 days prior to completion of
Phase I, contractors will be required to prepare a comprehensive report describing their accomplishmentsin the current
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phase and their plans for the upcoming phase. Article H.23 defines the eval uation process the DOE will utilize to select
contractors in subseguent phases.

Assuming the project begins at Stage |1 (See Section J., Attachment F for definitions of stages), the first phase of each
proposal should be moderately priced ideally not exceeding the range of $200,000 to $600,000 with an estimated period
of performance of 18 months. This PRDA isintended to fund projects in Stages |1 and above; therefore, basic research
will not be considered. Approximately $12 million is available for awards resulting from this PRDA. In preparing its
schedule, each offeror should consider the impact of complying with the National Environmental Policy Act (NEPA)
documentation requirements (See Section J, Attachment A, Statement of Work/Program Objectives.) It isanticipated
that fulfilling the NEPA requirements could take from 3-6 months for proposed efforts that do not qualify as categorical
exclusions. No work that could have an adverse impact on the environment can be initiated prior to the Government’s
NEPA determination.

Because the purpose of the acquisitions resulting from this PRDA is to facilitate the devel opment of technologies that
will be used to cleanup and restore the environment at DOE sites, it may be necessary for DOE to obtain intellectual
property rights which are either in addition to or different from those enumerated in Clauses 49-54 of Part Il - Section |.
Thiswill ensure that the technol ogies developed will be available for future DOE use in achieving programmatic goals.

DOE's normal policy, relative to the granting of patent rights iswell defined: unlessrestricted by statute. Small
businesses, educational institutions, and nonprofit organization, are granted patent rights under work performed for
DOE. Othersarenot. It is DOE's policy, however, to grant advance waivers of patent rightswhen it isin the
Government’ s best interest. Waivers are often granted when a contractor has substantial involvement in the work being
performed and provides cost sharing, normally not less than 20% of the total project cost. Thislevel of involvement by
offerorsis encouraged. When the DOE supports contractor research, devel opment, and demonstration efforts where the
principal purpose is commercialization and utilization of the technologies by the private sector, and when there are
reasonable expectations that the contractor will receive present or future economic benefits beyond the current contract
as aresult of performance of the effort, it is DOE’ s policy to obtain cost participation. Cost participation may bein
various forms or combinations, which include but are not limited to, cash outlays, real property, or interest therein,
needed for the project, personal property or services, cost matching or other in-kind participation (reference DEAR
Subpart 917.70, titled “ Cost participation” for additional information). Offerors who respond to this solicitation and are
considering the possibility of broader application of the technologies, beyond DOE’ s immediate needs, should consider
this when preparing their proposal. Furthermore, the extent of cost participation will be considered in the DOE’s
evaluation of costs as detailed in Article M .4, “Cost.”

The Government does not anticipate providing any facilities or property for accomplishing this effort. Offerors are
encouraged to propose utilization of existing facilities and to make allowances for providing all necessary personnel,
facilities, equipment and materials to complete proposed projects.

Because of the nature of DOE’ s mission it may be necessary for successful contractors to have access to or produce
classified material. Additionally, it may be necessary for contractor personnd to visit classified DOE sites. Itis
stressed, however, that NO classified material or information is to be submitted with any proposal responding to this
PRDA!

Proposals must be prepared and submitted in accordance with the requirements of the PRDA (See Section L). Offerors
are also advised to give particular attention to the evaluation criteriaidentified in Part V, Section M.  Each volume of
the proposal should be bound separately and clearly labeled. The proposals must be received by the Contract Specialist
not later than 4:00 p.m. local prevailing timeon April 10, 2001, at the address below:

U.S. Department of Energy

National Energy Technology Laboratory-Morgantown Site
ATTN: Ms. Deborah J. Boggs, MS 107

3610 Collins Ferry Road

Morgantown, WV 26507-0880
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Proposals must authorize a period for acceptance by the Government of not less than one hundred eighty (180) calendar
days from the date specified for receipt of proposals. Further, you are cautioned that |ate proposals, modifications, and
withdrawals will be treated in accordance with the article in Section L.5 entitled “Instructions to Offerors - Competitive
Acquisition.”

This PRDA does not commit the Government to pay any cost for the preparation and submission of proposals. Itisaso
brought to your attention that the Contracting Officer isthe only individual who can legally commit the Government to
the expenditure of public funds in connection with this proposed acquisition. Additionally, NETL reserves theright to
select for award or support any, all, portions of, or none of the proposals received in response to this PRDA.

All requests for explanation or interpretation of any part of the PRDA shall be submitted in writing to the Contract
Specidlist at the aforenoted address. Y our electronically submitted questions must be received by the Contract
Specidist within 10 calendar days after the issuance of the solicitation to allow sufficient time for areply to reach all
prospective offerors before the submission of their offer. The e-mail addressis: dboggs@netl.doe.gov. The
Government reserves the right not to respond to questions submitted after this period, nor to respond to questions
submitted by telephone or in person at any time. All amendments will be posted on the NETL Homepage at
“http://mww.NETL .doe.gov/business/solicit/” ; therefore, offerors are encouraged to periodically check the NETL
Homepage to ascertain the status of any amendments as hard copies will not be distributed.

For your information, it is recommended that all prospective offerors download a copy of the DOE “Laobbying Brochure’
(http://mww.pr.doe.gov/lobbying.html) which provides a summary of the statutory and regulatory restrictions
regarding lobbying activities for Federal contractors and recipients.

Please complete and returnthe Intention to Propose form found at the end of this document at the earliest practicable date.
The Intention to Propose form is contained not only in this file, but on NETL homepage at
http://mww.NETL.doe.gov/business/index.html under Forms asa Word Perfect (W.P.) 6.1 file entitled [intent.wpd]; this
should aid in printing the document. All files are formatted for printing on a postscript type printer.

Please note that an automated document writing system has been used to prepare this document. Each provision in the data
base has been assigned anumber. Not al of the provisionsin the data base have been used in this document; therefore, the
numbering may not be continuous.

Points of Contact for the individual needs areas are provided in Section J.  All communications concerning this PRDA
should cite the PRDA number and be directed to the attention of the Contract Specialist viafax at 304-285-4683, or via E-
mail at dboggs@NETL.DOE.GOV.

Sincerely,

Original signed by

D. Denise Riggi

Contracting Officer

Acquisition and Assistance Division

Enclosure



Table of Contents
Section
Section A -- Solicitation Cover Sheet, SF33 . . ... oo 5
Section B -- Suppliesor Servicesand PriceS Cost . ... ..ottt 6
Section C -- Description/Specifications/Work Statement . ... ... ... 7
Section D -- Packaging and Marking . .. ... ..ot e e 8
Section E -- Inspection and ACCEPLANCE . . . . ..ottt e e e 9
Section F -- Deliveries or Performance . . . ... ..ottt 10
Section G -- Contract AdMINISration Dala . . ... ..ottt 12
Section H -- Special Contract ReQUIFEIMENTS . . . ...ttt et e e e e et e e e 15
SeCtion | -- CONract ClaUSES . .. ..ottt 28
Section J -- List of Attachments
Attachment A -- Statement of Work Program Objectives ......... ... ... . .. 31
Attachment B -- Reporting Requirements . . . ... ... i 70
Attachment C -- List of Government Property/Contractor Acquired . ............... .. ....... 81
Attachment D -- List of Government Property/Government Furnished ....................... 82
Attachment E -- Small Business SubcontractingPlan . ............... oo, 83
Attachment F -- Stageand Gate Definition .............. i 84
Attachment G --Supplemental InformationForm .. ... ... . 86
Attachment H -- Acronym List . ... ... oo 88
Section K -- Representations, Certifications, and Other Statement of Offerorsor Quoters . . ..................... 20
Section L -- Instructions, Conditions, and Noticesto Offerorsor QUOtEYS . . . ... ittt i 104

Section M -- Evaluation Factorsfor AWard . . ... ..ottt e 124



OMB Approva No. 9000-0008

SOLICITATION, OFFER AND AWARD

UNDER DPAS (15 CFR 700) p»

1. THIS CONTRACT IS A RATED ORDER

RATING

PAGE OF
PAGES

2. CONTRACT NO.

3. SOLICITATION NO.
DE-RA26-01NT41013

4. TYPE OF SOLICITATION
SEALED BID (IFB)
I _NEGOTIATED (RFP)

5. DATE ISSUED
2/20/01

6. REQUISITION/PURCHASE
NO.
21-01NT41013.000

7. ISSUED BY

P.O. Box 880, Morgantown, WV 26507-0880

CODE
U.S. DOE, National Energy Technology Laboratory

8. ADDRESS OFFER TO (If other than Item 7)

NOTE: In sealed bid solicitations, "offer" and "offeror" mean "bid" and "bidder."

SOLICITATION

9. Sealed offers in original and
handcarried, in the depository located in

until

(Hour)

copies for furnishing the supplies or services in the Schedule will be received at the place specified in Item 8, or if
local time
(Date)

CAUTION — LATE Submissions, Modifications, and Withdrawals: See Section L, Provision No. 52.214-7 or 52.215-1. All offers are subject to all terms and conditions

contained in this solicitation.

10. FOR INFORMATION A. NAME B. TELEPHONE NO. (NO COLLECT CALLS) C. E-MAIL ADDRESS
CALL: » Deborah J. Boggs dboggs@netl.doe.gov
AREA CODE | NUMBER EXT.
304 285-4473
11. TABLE OF CONTENTS
X) | SEC. | DESCRIPTION PAGE(S) X) | SEC. | DESCRIPTION | PAGE(S)
PART | — THE SCHEDULE PART Il — CONTRACT CLAUSES
A SOLICITATION/CONTRACT FORM 5 | I | CONTRACT CLAUSES | 28
B SUPPLIES OR SERVICES AND PRICES/COSTS 6 PART Ill — LIST OF DOCUMENTS, EXHIBITS AND OTHER ATTACH.
C DESCRIPTION/SPECS./WORK STATEMENT 7 | J | LIST OF ATTACHMENTS | 31-89
D PACKAGING AND MARKING 8 PART IV — REPRESENTATIONS AND INSTRUCTIONS
E | INSPECTION AND ACCEPTANCE 9 K | REPRESENTATIONS, CERTIFICATIONS AND 9%
F DELIVERIES OR PERFORMANCE 10 OTHER STATEMENTS OF OFFERORS
G CONTRACT ADMINISTRATION DATA 12 L INSTRS., CONDS., AND NOTICES TO OFFERORS | 104
H SPECIAL CONTRACT REQUIREMENTS 15 M EVALUATION FACTORS FOR AWARD 124

OFFER (Must be fully completed by offeror)

NOTE: Item 12 does not apply if the solicitation includesthe provisionsat 52.214-16, Minimum Bid Acceptance Period.

12.  In compliance with the above, the undersigned agrees, if this offer is accepted within

calendar days (60 calendar days unless a different period

isinserted by the offeror) from the date for receipt of offers specified above, to furnish any or all items upon which prices are offered at the price set
opposite each item, delivered at the designated point(s), within the time specified in the schedule.

13. DISCOUNT FOR PROMPT PAYMENT
(See Section |, Clause No. 52.232-8) »

10 CALENDAR DAYS 20 CALENDAR DAYS

%

%

30 CALENDAR DAYS

CALENDAR DAYS
% %

14. ACKNOWLEDGMENT OF AMENDMENTS
(The offeror acknowledges receipt of amend-
ments to the SOLICITATION for offerors and
related documents numbered and dated:

AMENDMENT NO.

DATE

AMENDMENT NO.

DATE

15A. NAME CODE FACILITY 16. NAME AND TITLE OF PERSON AUTHORIZED TO SIGN
AND OFFER (Type or print)
ADDRESS
OF
OFFEROR
15B. TELEPHONE NUMBER 15C. CHECK IF REMITTANCE ADDRESS 17. SIGNATURE 18. OFFER DATE
IS DIFFERENT FROM ABOVE — ENTER
AREA CODE |NUMBER EXT. SUCH ADDRESS IN SCHEDULE

AWARD (To be completed by Government)

19. ACCEPTED ASTO ITEMSNUMBERED

20. AMOUNT 21.

22.  AUTHORITY FOR USING OTHER THAN FULL AND OPEN COMPETI-

ACCOUNTING AND APPROPRIATION

TION:
23.  SUBMIT INVOICES TO ADDRESS SHOWN IN ITEM
[J 10U.S.C. 2304(c) ( ) [0 41U.8C. 253 ¢ ) (4 copies unless otherwise specified) »
24. ADMINISTERED BY (If other than ItemCODE 25 PAYMENT WILL BE MADE BY CODE|
26. NAME OF CONTRACTING OFFICER (Type or print) 27. UNITED STATES OF AMERICA %%\_IPI\EWARD

(Signature of Contracting Officer)

IMPORTANT — Award will be made on this Form, or on Standard Form 26, or by other authorized official written notice.

Authorized for Loca Reproduction
PREVIOUSEDITION NOT USABLE

STANDARD FORM 33# (REV. 9-97)
Prescribed by GSA
FAR (48 CFR) 53.214(c)


Use Ctrl V:  5,25 to place an X in boxes. Use Ctrl V:  5,23 to place check marks. 


SECTION B - SUPPLIESOR SERVICESAND PRICES/COSTS

B.1 1TEMSBEING ACQUIRED (JAN 1999)

The Contractor shall furnish required personnel, facilities, equipment, material, supplies, and services (except as may
be expressly set forth in this contract as furnished by the Government) and shall perform the following items of work:

Item 1 - Research entitled "[ TBD]," in accordance with Part 111, Section J, Attachment A, Statement of Work.

Item 2 - Reports as prescribed in accordance with Part 111, Section J, Attachment B, "Reporting Requirements
Checklist."

B.2 _ESTIMATED COST AND FIXED FEE (BASE CONTRACT WITH PHASES)

Phase | Base Contract

The total estimated cost plus fixed fee for the work to be accomplished under this contract is:

Total Estimated Cost $ [TBD]
Fixed Fee $ [TBD]
Total Estimated Cost Plus Fixed Fee --------------------- $[TBD]

Phase |

Should the Government elect to require the contractor to advance to Phase |1, identified in the Statement of
Work/Program Objectives, Part 111, Section J, Attachment A, the estimated cost and fixed fee will be increased by the
following amount:

Total Estimated Cost $[TBD]
Fixed Fee $[TBD]
Total Estimated Cost Plus Fixed Feg -------------------- $[TBD]

B.3 LIMITATION OF FUNDS-- COST PLUSFIXED FEE (JUNE 1998)

Pursuant to FAR 52.132-22, “Limitation of Funds," total fundsin the amount of $[ ] are obligated herewith and made
available for payment of alowable costs and fixed fee to be incurred from the effective date of this contract through the
period estimatedtoend [ ].

B.5 DECISION POINT (PHASED SOW)(NOV 1998)

Thereisadecision point at the conclusion of Phasel of the contract. If at the time of the decision point, the
Government determines that it is advantageous to the Government to enter into the subsequent Phase(s), the Contracting
Officer will authorize the Contractor to proceed. In the event adetermination is made to continue into subsequent
phase(s), the Contracting Officer will issue abilateral contract modification. The estimated cost and fixed fee of the
contract will be increased by the amounts established in this Section B for each phase. The period of performance shall
be extended in accordance with Article F.1.



SECTION C - DESCRIPTION/SPECIFICATIONS/WORK STATEMENT

C.1 _STATEMENT OF WORK (NOV 1997)

The Statement of Work islocated in Part |11 -- Section J, Attachment A to this contract.

C.2 REPORTS(MAY 1998)

Reports shall be prepared and submitted in accordance with the reporting requirements described in Part I11 -- Section J,
Attachment B.



SECTION D - PACKAGING AND MARKING

D.1 PACKAGING (FEB 1999)

Preservation, packaging, and packing for shipment or mailing of all work delivered hereunder shall be in accordance with
good commercia practice and adequate to insure acceptance by common carrier and safe transportation at the most
economical rate(s).

Except for those reports required by the Reporting Requirements Checklist of the contract, which are coded by A (As
required) where the urgency of receipt of the report by the Government necessitates the use of the most expeditious method
of delivery, reports deliverable under this contract shall be mailed by other than first-class mail, unless the urgency of the
deliverable sufficiently justifies the use of first-class mail. The Contractor shall not utilize certified or registered mail or
private parcel delivery service for the distribution of reports under this contract without the advance approval of the
Contracting Officer except for those reports coded A.

D.2 MARKING (JAN 1999)

Each package, report or other deliverable shall be accompanied by aletter or other document which:
(@D} | dentifies the contract by number under which the item is being delivered.

2 |dentifies the deliverable Item Number or Report Requirement which requires the
delivered item(s).

3 Indicates whether the Contractor considers the delivered item to be a partia or
full satisfaction of the requirement.

For any package, report, or other deliverable being delivered to a party other than the Contracting Officer, a copy of the
document shal be simultaneoudy provided to the office administering the contract, as identified in Section G of the contract,
or if none, to the Contracting Officer.



SECTION E - INSPECTION AND ACCEPTANCE

E.1 INSPECTION (NOV 1997)

Inspection of al items under this contract shall be accomplished by the DOE Contracting Officer's Representative (COR),
or any other duly authorized Government representative.

E.2 _ACCEPTANCE (MAR 1999)

Fina acceptance of al work and effort under this contract (including “Reporting Requirements,” if any) shal be
accomplished by the Contracting Officer.

E.3 52.246-9 INSPECTION OF RESEARCH AND DEVELOPMENT (SHORT FORM). (APR 1984)

The Government has the right to inspect and evaluate the work performed or being performed under the contract, and the
premises where the work is being performed, at all reasonable times and in a manner that will not unduly delay the work.
If the Government performs inspection or eval uation on the premises of the Contractor or a subcontractor, the Contractor
shall furnish and shall require subcontractors to furnish all reasonable facilities and assistance for the safe and convenient
performance of these duties.
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SECTION F - DELIVERIESOR PERFORMANCE

F.1 _PERIOD OF PERFORMANCE

Theperiod of performance is the period of time beginning with the execution of the contract and ending at the completion
of al work under the base contract, including the preparation and submission of all required reports.

Inthe event adetermination is made to continue into subsequent phases, the period of performance shall be extended as set
forth below:

Phase | Base Contract.................. [TBD] Months
Phase 1., [TBD] Months
€tc.

F.2 _PRINCIPAL PLACE OF PERFORMANCE (FEB 1998)

The principal place of performance under this contract shall be at the Contractor's facility located in[ TBD ].

F.3 52242-15 STOP-WORK ORDER. (AUG 1989) -- ALTERNATE | (APR 1984)

(a) The Contracting Officer may, at any time, by written order to the Contractor, require the Contractor to stop
all, or any part, of the work called for by this contract for aperiod of 90 days after the order is delivered to the
Contractor, and for any further period to which the parties may agree. The order shall be specifically identified
as a stop-work order issued under this clause. Upon receipt of the order, the Contractor shall immediately
comply with its terms and take all reasonable steps to minimize the incurrence of costs allocable to the work
covered by the order during the period of work stoppage. Within a period of 90 days after a stop-work is
delivered to the Contractor, or within any extension of that period to which the parties shall have agreed, the
Contracting Officer shall either -

(1) Cancel the stop-work order; or

(2) Terminate the work covered by the order as provided in the Default, or Termination clause of this
contract.

(b) If astop-work order issued under this clause is canceled or the period of the order or any extension thereof
expires, the Contractor shall resume work. The Contracting Officer shall make an equitable adjustment in the
delivery schedule, the estimated cost, the fee, or a combination thereof, and in any other terms of the contract
that may be affected, and the contract shall be modified, in writing, accordingly, if -

(1) The stop-work order results in an increase in the time required for, or in the Contractor’ s cost
properly alocable to, the performance of any part of this contract; and

(2) The Contractor assertsits right to the adjustment within 30 days after the end of the period of work
stoppage; provided, that, if the Contracting Officer decides the facts justify the action, the Contracting
Officer may receive and act upon the claim submitted at any time before final payment under this
contract.

(c) If astop-work order is not canceled and the work covered by the order is terminated for the convenience of
the Government, the Contracting Officer shall allow reasonable costs resulting from the stop-work order in
arriving at the termination settlement.
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(d) If astop-work order is not canceled and the work covered by the order is terminated for default, the
Contracting Officer shall allow, by equitable adjustment or otherwise, reasonable costs resulting from the stop-
work order.
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SECTION G - CONTRACT ADMINISTRATION DATA

CORRESPONDENCE PROCEDURES (FEB 2000)

To promote timely and effective administration, correspondence (except for invoices and reports) submitted under this
contract shall be subject to the following procedures:

@

(b)

(©

(d)

(€

(f)

G.2

@

Technical Correspondence

Technica correspondence (as used herein, this term excludes technical correspondence where patent or technical
data issues are involved and correspondence which proposes or otherwise involves waivers, deviations, or
modificationsto the requirements, terms, or conditions, of this contract) shall be addressed to the DOE Contracting
Officer's Representative, with an information copy of the correspondence to the DOE Contract Specialist.

Property Correspondence

Property correspondence (as used herein, this term includes correspondence which addresses matters which relate
to property issues which come under the contract's Government property provisions) shall be addressed to the DOE
Property Administrator, with information copies of the correspondence to the DOE Contracting Officer's
Representative and the DOE Contract Specialist.

Indirect Rate Correspondence

All correspondence relating to the establishment, revision, and negotiation of billing and final indirect cost rates
shall be addressed to the Contracting Officer for Indirect Cost Rate Management, with information copies of the
correspondence to the DOE Contract Specialist.

Correspondence on Patent or Technical Data | ssues

Correspondence concerning patent or technical data issues shall be addressed to the Office of Intellectual Property
Law, U.S. Department of Energy, Chicago Operations Office, 9800 South Cass Avenue, Building 201, Argonne,
IL 60439.

Information copies of correspondence being sent to the Intellectual Property Law Division shall aso be sent to the
NETL Patent Attorney, the DOE Contract Specialist, and the Contracting Officer's Representative.

Other Correspondence

All other correspondence shall be addressed to the DOE Contract Specialist with information copies of the
correspondence to the DOE Contracting Officer's Representative.

Subject Line(s)

All correspondence shall contain a subject line commencing with the contract number, i.e., DE-AC26-00NT[ ],
and identifying the specific contract action requested.

SUBM I SSION OF VOUCHERS/INVOICES (NOV 2000)

Voucher Form (SF 1034)

In requesting reimbursement, contractors shall use Standard Form 1034 (Public Voucher for Purchases and
Services Other Than Personal), and F4220.50 (Statement of Cost). Electronic versions of the SF1034 and the
F4220.50 can be found on the NETL website at  http://www.netl.doe.gov/business/forms/forms.html. The
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Statement of Cost shall be supported by the information contained in Paragraph (c) of this clause. Acceptable
substitutes for the forms (which provide the same necessary information) may be used.

In accordance with FAR 52.232-25, "Prompt Payment," all invoices shall include the following information:

(@D} Name and address of contractor/vendor

2 Invoice date

3 Contract number or other authorization for delivery of property or service

(4 Description, price and quantity of property and services actually delivered or rendered

(5) Shipping and payment terms

(6) Name (where practicable), title, phone number and complete mailing address of
responsible officia to whom payment isto be sent (must be the same as that in the contract or in a proper
notice of assignment)

(7 Name (where practicable), title, phone number and complete mailing address of the person
to be notified in the event of a defective invoice.

(8) Other substantiating documentation or information as required by the contract.

(b) Statement of Cost

The SF 1034 shall be completed so as to make due allowances for the Contractor's cost accounting system. The

cogts claimed shall be only those recorded costs (including cost sharing) which are authorized for billing by the
payment provisions of this contract. If thisis a cost-plus-fixed-fee contract, the amount claimed for the fixed fee
should be based on a percentage of completion of the work. If thisisa cost sharing contract, the "Government
Share" must agree with the amount billed on the SF 1034. Any cost sharing or in-kind contributions incurred by
the Contractor and/or third party during the billing period must be included in the invoice and adequately
supported. Indirect rates claimed shall be billed in accordance with the "Allowable Cost and Payment Clause.”
The Certification (block 11) must be signed by a responsible official of the Contractor.

(© Supporting Documentation

Direct costs (e.g., labor, equipment, travel, supplies, etc.) claimed for reimbursement on the Statement of Cost
must be adequately supported. Thelevel of detail provided must clearly indicate where the funds were expended.
For example, support for labor costs must include the labor category (e.g., program manager, senior engineer,
technician, etc.) the hourly rate, and the labor cost per category; equipment costs must be supported by alist of the
equipment purchased, along with the item's cost; supporting data for travel must include the destination of the trip,
number and labor category of travelers, transportation costs, per diem costs, and purpose of the trip; and supplies
should be categorized by the nature of the items (e.g., office, lab, computer, etc.) and the dollar amount per
category.

Indirect rates used for billings must be clearly indicated, as well as their basis of application. When the cognizant
Administrative Contracting Officer (ACO) or auditor approves a change in the billing rates, include a copy of the
approval.

(d) Submission of Voucher

Submit one copy of the origina voucher including the certified Statement of Cost and Supporting Documentation
to the following payment office:

U. S. Department of Energy

Oak Ridge Financia Services Center
P. O. Box 4787

Oak Ridge, TN 37831
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In addition, submit two copies of the voucher including the certified Statement of Cost and Supporting
Documentation to the following address:

U. S. Department of Energy

National Energy Technology Laboratory
ATTN: Accounts Payable, MS A-10
Morgantown, WV 26507-0880

(¢  Billing Period

Vouchers shall be submitted no more frequently than monthly (unless prior written consent of the Contracting
Officer for more frequent billingis obtained). The period of performance covered by vouchers should be the same
as covered by any required monthly technical progress reports and/or monthly cost reports.

) Payment Method
In accordance with Mandatory Information for Electronic Funds Transfer Payment, payment under this contract
will be made utilizing the Automated Clearing House (ACH) network. The payment system is specifically referred
to as "Vendor Express.”

(9) Defective Invoices

Invoices that are determined to be defective, and therefore not suitable for payment, shall be returned to the
Contractor as soon as practicable, specifying the reason(s) why the invoice is not proper.

(h) Status of Payments

The Oak Ridge Financia Service Center (ORFSC) has a system via Internet, in which contractors can request
information about payments by invoice, by contract number, and/or by paid date. The system is called V endor
Inquiry Payment Electronic Reporting System (VIPERS) and is available to contractors at the following website:
http://finweb.oro.doe.gov/vipers.htm. Contractors must have afederal tax identification number (TIN) and then
obtain a personal identification number (PIN) to access the system.

G.3 _NOTICE OF INVOICE PROCESSING BY SUPPORT CONTRACTOR (DEC 1999)

A support service contractor performs the function of processing of al invoices submitted to the National Energy Technology
Laboratory, againg itsawards. Therefore, this contractor has access to your business confidential cost/rate information. A
specia provision in this contractor's award requires the confidential treatment by all contractor employees of any and all
business confidential information of other contractors and financial assistance recipients to which they have access.
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SECTION H - SPECIAL CONTRACT REQUIREMENTS

H.1 _CONSECUTIVE NUMBERING (JAN 1999)

Due to automated procedures employed in formulating this document, clauses and provisions contained within it may not
always be consecutively numbered.

H.2 TECHNICAL DIRECTION (JUNE 1998)

)] Performance of the work under this contract shall be subject to the technical direction of the
Contracting Officer's Representative (COR). The term "technical direction” is defined to include, without
limitation:

(@D} Directions to the Contractor which redirect the contract effort, shift work emphasis between
work areas or tasks, required pursuit of certain lines of inquiry, fill in details or otherwise serve to
accomplish the contractual Statement of Work.

(2 Provision of written information to the Contractor which assists in the interpretation
of drawings, specifications or technical portions of the work description.

©)] Review and, where required by the contract, approval of technical reports, drawings,
specifications and technical information to be delivered by the Contractor to the Government under the
contract.

(b) Technical direction must be within the scope of work stated in the contract. The COR does not have
the authority to, and may not, issue any technical direction which:

(@D} Constitutes an assignment of additional work outside the Statement of Work;
2 Congtitutes a change as defined in the contract clause entitled "Changes';

3 In any manner causes an increase or decrease in the total estimated contract cost,
the fixed fee (if any), or the time required for contract performance;

(4) Changes any of the expressed terms, conditions or specifications of the contract; or
(5) Interferes with the Contractor's right to perform the terms and conditions of the contract.
(© All technical directions shall beissued in writing by the COR.

(d) The Contractor shall proceed promptly with the performance of technical directions duly issued by
the COR in the manner prescribed by this clause and within the authority under the provisions of this clause. If,
in the opinion of the Contractor, any instruction or direction by the COR falls within one of the categories defined
in (b)(1) through (5) above, the Contractor shall not proceed but shall notify the Contracting Officer in writing
within five (5) working days after receipt of any such instruction or direction and shall request the Contracting
Officer to modify the contract accordingly. Upon receiving the notification from the Contractor, the Contracting
Officer shall:

D Advise the Contractor in writing within thirty (30) days after receipt of the Contractor's letter
that the technical direction iswithin the scope of the contract effort and does not constitute a change under
the "Changes' clause of the contract; or
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(2 Advise the Contractor within a reasonable time that the Government will issue awritten
change order.

(e A failure of the Contractor and Contracting Officer to agree that the technical direction iswithin
the scope of the contract, or a failure to agree upon the contract action to be taken with respect thereto shall be
subject to the provisions of the clause entitled "Disputes - Alternate 1"

H.3 _MODIFICATION AUTHORITY (NOV 1997)

Notwithstanding any of the other provisions of this contract, the Contracting Officer shall be the only individual authorized
to:

)] accept nonconforming work,
(b) waive any requirement of this contract, or
(© modify any term or condition of this contract.

H4 _GOVERNMENT PROPERTY AND DATA - NONE (NOV 1997)

The Government is not obligated to furnish any real or personal property or data under this contract, and the Contractor is
not authorized to acquire any real or personal property or data at the Government's expense under this contract.

H5 _GOVERNMENT PROPERTY AND DATA (JAN 1999)

)] Except as otherwise authorized by the Contracting Officer in writing, the Contractor is not
authorized to acquire as a direct charge item under this contract any equipment (including office equipment),
furniture, fixtures or other personal property items.

(b) Acquisition Authorization Requirements

(@D} In the course of performance of this contract, the Contractor may only acquire and direct
chargeto this contract such items on the "List of Government Property -- Contractor Acquired” (Part 111 --
Section J, Attachment C to this contract.

2 The Contractor may request authorization for acquisition of additional items from the
Contracting Officer. Any such request shall include an analysis of the most economical method of
acquisition (e.g., lease versus purchase) and shall describe the material equity arising from any proposed
lease arrangement, such as option credits.

3 Any changes in the acquisition authorization shall be reflected in a modification to this

contract which revises the "List of Government Property -- Contractor Acquired" (Part 111 -- Section J,
Attachment C to this contract.
(4 Authorization to acquire does not constitute consent to the placement of a subcontract.

(o) Government-Furnished Property and Data

Except as otherwise authorized by the Contracting Officer in writing, only that property and data specifically
included in the "List of Government-Furnished Property” (Part 111 -- Section J, Attachment D to the contract, shall
be furnished.
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(d) Reporting Reguirements

Thereportsrequired shal be submitted in accordance with 48 CFR 945 and the reporting requirements set forth
in Part 111, Section J, Attachment B.

The reports are to include all capital equipment and sensitive items acquired or furnished under this contract,
whether or not listed on the attachments referenced above.

H6 TITLETOEQUIPMENT (GOVERNMENT) (APR 1998)

Pursuant to the clause of this contract entitled "Government Property (Cost-Reimbursement, Time-and-Materials, or Labor-
Hour Contracts) --Alternate | ," title to equipment having an acquisition cost of $5,000 or more, purchased with funds
available for research and approved by the Contracting Officer prior to acquisition, shall vest with the Government.

H.7 KEY PERSONNEL/PROGRAM MANAGER (MAR 1998)

Thekey personnel, which includes the Program Manager, specified below, are considered to be essential to the work being
performed under this award; moreover, any changes to these personnel require prior DOE Contracting Officer's written
approval.

The Program Manager shall serve as the Contractor's authorized supervisor for technical and administrative performance
of al work hereunder. The Program Manager shall receive and execute, on behalf of the Contractor, such technical
directions as the DOE Contracting Officer's Representative may issue within thetermsand conditions of the contract.

The following isalist of key personnel that have been approved for this contract:
Name Title

[TBD] [TBD]

Prior to diverting any of the specified individuals, the Contractor shall notify the Contracting Officer not less than thirty (30)
calendar days prior to the diversion or substitution of key personnel and shall submit a written justification (including
qualifications of proposed substitutions) to permit evaluation. The proposed changes will be approved in writing at the sole
discretion of the Contracting Officer, with concurrence of the Contracting Officer's Representative.

H.8 _TRAVEL AND PER DIEM COSTS (FEB 1998)

Cogtsincurred by contractor personne for travel, including costs of lodging, other subsistence, and incidental expenses, shall
be considered to be reasonable and alowable only to the extent that they do not exceed the rates and amounts set by
Subchapter | of Chapter 57 of Title 5, United States Code, or by the Administrator of General Services or the President (or
his designee) pursuant to any revision of such subchapter; and are allowable pursuant to the "Allowable Cost and Payment"
clause, FAR 52.216-7.

Foreign travel shall be subject to DEAR 952.247-70.

H.9 TRAVEL (EDUCATIONAL INSTITUTIONS) (SEPT 1998)

Costs incurred by contractor personnel for travel, including costs of lodging , other subsistence, and incidental expenses,
shall be considered to be reasonable and allowable only to the extent that they do not exceed the charges normally allowed
by the Contractor's institutional travel policy and are in accordance with the limits and principles set by the OMB Circular
A-21 for such costs.



18

H.10 PRIOR APPROVAL REQUIREMENTSFOR PLACEMENT OF SUBCONTRACTS/CONSULTANTS
(OCT 1998)

The Contractor shdl obtain the Contracting Officer's written consent before placing any subcontract, including consultants,
for which advance notification is required under FAR 52.244-2, "Subcontracts'.

Any request for subcontract/consultant approval shall include the elements prescribed by FAR 52.244-2, including
subcontractor/consultant Representations and Certifications. For consultants the Contractor will obtain and furnish
information supporting the need for and selection of such consultant services and the reasonableness of the fees to be paid,
including, but not limited to, whether fees to be paid to any consultant exceed the lowest fee charged by such consultants to
others for performing consulting services of asimilar nature.

Except as may be expresdy set forth therein, any consent by the Contracting Officer to the placement of subcontracts and/or
consultants shall not be construed to constitute approval of the subcontractor or any subcontract terms or conditions,
determination of the alow ability of any cost, revision of this contract or any of the respective obligations of the parties
thereunder, or creation of any subcontractor privity of contract with the Government.

The Contractor is hereby given consent to the placement of the following subcontractors, which were evaluated during
negotiations:

[TBD]
Notwithstanding this consent, the Contractor shall ensure compliance with FAR 52.244-2. Also, since these subcontracts
and/or consultants have as a purpose the conduct of research, devel opment and demonstration work, they must additionally

contain all applicable flow-down clauses contained in Part 11, Section |.

H.11 _SUBCONTRACTOR FACILITIESCAPITAL COST OF MONEY (FEB 1998)

(8 Totheextent asubcontractor proposes to recover as an el ement of proposed cost any Facilities Capital Cost of Money
(FCCOM) from ahigher tier subcontractor or from the prime contractor, the FCCOM cost principle (FAR 31.205-10) shall
apply to subcontracts and new scope modifications issued thereto which are fee bearing cost reimbursement type or
negotiated fixed price type.

(b) To the extent a subcontractor is eligible to recover yet does not propose as an element or proposed cost any Facilities
Capital Cost of Money (FCCOM) from a higher tier subcontractor or from the prime contractor, the higher tier subcontractor
or the prime contractor shall insert the following provision in any such subcontract or new scope modification issued thereto:

Waiver of Facilities Capital Cost of Money
(FAR 52.215-17, OCT 1997)

The Contractor did not include facilities capital cost of money as a proposed cost of this contract. Therefore, it is an
unallowable cost under this contract.

(c) TheContractor agreesto insert the substance of this clause, including this paragraph (c) altered as necessary for proper
identification of the parties, in any subcontract placed hereunder which is a fee bearing cost reimbursement or negotiated
fixed price type.

H.12 _CONFIDENTIALITY OF INFORMATION (MAY 1998)

To the extent that the work under this contract requires that the Contractor be given access to confidential or proprietary
business, technical, or financial information belonging to the Government or other companies, the Contractor shall, after
receipt thereof, treat such information as confidential and agree not to appropriate such information to its own use or to
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disclose such information to third parties unless specifically authorized by the Contracting Officer in writing. The foregoing
obligations, however, shall not apply to:

)] Information which, at the time of receipt by the Contractor, isin the public domain;

(b) Information which is published after receipt thereof by the Contractor or otherwise
becomes part of the public domain through no fault of the Contractor;

(© Information which the Contractor can demonstrate was in his possession at the time
of receipt thereof and was not acquired directly or indirectly from the Government or other companies;

(d) Information which the Contractor can demonstrate was received by it from athird
party who did not require the Contractor to hold it in confidence.

The Contractor shall obtain the written agreement, in a form satisfactory to the Contracting Officer, of each employee
permitted access, whereby the empl oyee agrees that he will not discuss, divulge or disclose any such information or datato
any person or entity except those persons within the Contractor's organization directly concerned with the performance of
the contract.

The Contractor agrees, if requested by the Government, to sign an agreement identical, in all material respects, to the
provisions of this clause, with each company supplying information to the Contractor under this contract, and to supply a
copy of such agreement to the Contracting Officer. From timeto time upon request of the Contracting Officer, the Contractor
shall supply the Government with reports itemizing information received as confidentia or proprietary and setting forth the
company or companies from which the Contractor received such information.

The Contractor agrees that upon request by DOE it will execute a DOE-approved agreement with any party whose facilities
or proprietary datait is given access to or is furnished, restricting use and disclosure of the data or the information obtained
from the facilities. Upon regquest by DOE, such an agreement shall also be signed by Contractor personnel.

This clause shall flow down to all subcontracts.

H.13 REPRESENTATIONS CERTIFICATIONSAND OTHER STATEMENTSOF THE OFFEROR (JUNE
1998)

The Representations, Certifications and Other Statements of the Offeror for this contract are hereby incorporated by
reference.

H.14 INDIRECT COSTS (NOV 1997)

Pending establishment of final indirect cost rates for any period, billing and reimbursement of indirect costs shall be made
on the basis of provisona rates recommended by the cognizant Government auditor. When arate change occurs, and after
it has been audited and approved by the cognizant Government auditor, the contractor shall inform the Contracting Officer
by letter of the indirect rate change. This notification shall include a copy of the cognizant auditor's approval and the cost
impact of the rate change on the program.

H.15 _GUARANTEED FINAL REPORT (NOV 1997)

Notwithstanding the applicable cost principles of the Federal Acquisition Regulation (FAR) and the DOE Acquisition
Regulation (DEAR) in effect on the date of this contract, and as authorized by Paragraph (&) of the clause of this contract
entitled "Allowable Cost and Payment," the contractor agrees to manage this contract in such a manner so asto guarantee
to the Government the delivery of an acceptable Final Report. It isthe contractor's responsibility to ensure at all times that
adequate funds remain to cover dl alowable costs necessary for the preparation and delivery of the acceptable Final Report.
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All cogtsincurred by the contractor during preparation and delivery of the acceptable Final Report that are in excess of the
funds remaining in the contract shall be borne by the contractor.

H.16 COMPLIANCEWITH APPLICABLE FEDERAL,STATE AND LOCAL REQUIREMENTS (FEB 1998)

In performing work under this contract, the Contractor shall comply with al relevant federal, state, and local statutes,
ordinances, laws, and regulations.

H.17 NATIONAL ENVIRONMENTAL POLICY ACT (NEPA) -- PRIOR APPROVAL S (JAN 2000)

The National Environmental Policy Act of 1969 (NEPA) requires that all Federal agencies consider the impacts of their
projects on the human environment. As part of the DOE's NEPA requirements, the Contractor shall be required to supply
to the DOE certain environmental information. DOE funds may only be expended by the Contractor on [INSERT
ACTIVITIES THAT CAN BE PERFORMED UNTIL THE NEPA DOCUMENT IS SIGNED, i.e., preliminary designs
or drawings] activities, until DOE notifies the Contractor that all NEPA requirements have been satisfied.

H.18 _CONTRACTOR PRESSRELEASES (APR 1998)

The DOE policy and procedure on news releases requires that all Contractor press rel eases be reviewed and approved by
DOE prior toissuance. Therefore, the Contractor shall, at least ten (10) days prior to the planned issue date, submit a draft
copy to the Contracting Officer of any planned press releases related to work performed under this contract. The Contracting
Officer will then obtain necessary reviews and clearances and provide the Contractor with the results of such reviews prior
to the planned issue date.

H19 PERMITSAND LICENSES (JAN 1999)

Within sixty (60) days of award, the Contractor shall submit to the DOE Contracting Officer Representative (COR) alist
of ES& H approvalsthat, in the Contractor's opinion, shal be required to complete the work under thisaward. Thislist shall
include the topic of the approval being sought, the approving authority, and the expected submit/approval schedule. The
COR shall be notified as specific items are added or removed from the list and processed through their approval cycles.

The Contractor agreesto include this clause in their first-tier subcontracts and agrees to enforce the terms of this clause.

H.20 QUALITY ASSURANCE/QUALITY CONTROL (JUNE 1998)

The Contractor shall implement the DOE work using Quality Assurance/Quality Control measures as appropriate to:

)] Achieve accuracy, precision, and reproducibility of data adequate to fulfill the objectives of the work to be
performed under this award,

(b) Control experimental operations using accepted technical standards, instruction, and other appropriate means
commensurate with the complexity and the risk of the work;

(© Identify, control and maintain components, equipment, facilities, hardware and materials;
(d) Control handling, storage, shipping. Cleaning and preservation to prevent damage, loss or
deterioration;
(e Contral cdibration, maintenance, accountability, and use of measuring and testing equipment used for monitoring

and data collection;
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Ensure that designs use sound engineering/scientific principles and appropriate standards and demonstrate that
equipment and processes performed as intended,;

Ensure that purchased items and services meet established specifications and requirements;
Incorporate inspections as appropriate;

Continually improve the quality of the work done for DOE through the improvement of work practices guided by
internal performance assessment.

SAFETY & HEALTH AND ENVIRONMENTAL PROTECTION (JUNE 1998)

The Contractor shall implement the DOE work in accordance with all applicable Federal, State and local law as,
including codes, ordinances and regulations, covering safety, health and environmental protection.

The Contractor agrees to include paragraph (&) of this clause in first-tier subcontracts and agrees to enforce the
terms of this clause.

CONTRACTOR LICENSING (APR 1998)

Limited Rights Data Or Restricted Computer Software

Except as may be otherwise specified in this contract as data not subject to this paragraph, the contractor agrees
that upon written gpplication by DOE, it will grant to the Government for purposes of practicing [TBD], by or for
the Government for the purpose of remediation or decontamination of chemically contaminated or radioactive sites,
anonexclusive licensein any limited rights data or restricted computer software on terms and conditions reasonable
under the circumstances including appropriate provisions for confidentiality; provided, however, the contractor
shall not be obligated to license any such data or software if the contractor demonstrates to the satisfaction of the
Director of Environmenta and Waste Management or designee that such data are being supplied by the contractor
or itslicensees in sufficient quantity and a reesonable prices to satisfy DOE needs, or the contractor or its licensees
have taken effective steps to so supply such datain the form of results obtained by its use.

Backaround Patents

"Background Patent" means adomestic patent covering an invention or discovery which is not a subject invention
and whichisowned or controlled by the contractor at any time through the completion of this contract, infringement
of which cannot reasonably be avoided upon the practice of any specific process, method, machine, manufacture
or composition of matter (including relatively minor modifications thereof) which is a subject of the research,
devel opment, or demonstration work performed under this contract.

The contractor agrees that upon written application by DOE, it will grant to the Government for purposes of
practicing [TBD] by or for the Government for the purpose of remediation or decontamination of chemically
contaminated or radioactive sites, nonexclusive license(s) under any background patent on terms that are
reasonable under the circumstances. If, however, the contractor believes that exclusive or partially exclusive rights
are necessary to achieve expeditious commercia development or utilization, then a request may be made to the
Director of Environmental and Waste Management or designee for approval of such licensing by the contractor.
Notwithstanding the foregoing, the contractor shall not be obligated to license any background patent if the
contractor demonstrates to the satisfaction of the Director of Environmental Restoration and Waste Management
or designeethat the contractor or its licensees are supplying the subject matter covered by said background patent
in sufficient quantity and at reasonable prices to satisfy DOE needs, or have taken effective steps or within a
reasonable time are expected to take effective steps to so supply the subject matter.
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(o) Licensing Intellectual Property for Performing the Contract

The contractor also agrees and does hereby grant to the Government a royalty-free, non-exclusive license under
any background patent or to any limited rights or restricted computer software for purposes of practicing a subject
of this contract by or for the Government in research, development, or demonstration under this contract.

H.23 MULTIPLE AWARDSPHASED ACQUISITIONS

A determination by the Contracting Officer to continue into subsequent phases will be restricted to only the current phase
contractor(s). The determination to select contractor(s) for succeeding phases will be based on technical progressin the
current phase, evaluation of the technical approach for activities planned for the upcoming phase application of program
policy factors, and availability of funds.

The contractor shall prepare and submit a comprehensive report at least 60 days prior to completion of the current phase,
which shall asaminimum, describe the actual and projected accomplishments in the current phase, including schedule and
costs, and provide a detailed technical proposal, including schedule and costs for the upcoming phase. In the event the
Government makes a determination to continue into subsequent phase(s), a bilateral contract modification will beissued in
accordance with provision B.5, Decision Point (Phased SOW).

Following are the technical evaluation criteriaand program policy factorswhich will be applied in determining progression
into a subsequent phase(s):

A. Evaluation Criteria

EVALUATION CRITERION 1 --Understanding of Objectives and Applicability to DOE Needs (35%)

Proposals will be evaluated considering the offeror's understanding of the Department of Energy (DOE) Focus Area
need(s) or problem(s) being addressed.

(1a) Soundness of the offeror's understanding of the overall project objectives, and of the issues, needs,
and problems defined in the proposed research area; understanding, extent of knowledge, and
completeness and accuracy of comparison of current technologies if available, with the proposed
technology; understanding of potential advantages, benefits and improvements of the proposed
technology over current, commercial, and emerging technologies; and, understanding of deficiencies
of current technologies and feasibility of offeror's technology to overcome the deficiencies. Provide
evidence that the research will yield results within atime frame consistent with implementation and
deployment needs. Demonstrate an analysis that would include the site time frame for the need
compared to the proposed time frame for the development to reach adequate maturity to fill the end
user need. Provide evidence that the end user performance requirements have been addressed in the
research and development activities to date and how they will be met when implemented in the field.

(1b) Applicability of the proposed technology to one or more DOE sites; and understanding of the site
characteristics necessary or desirable for use of the proposed technology. Extent to which the results
of the research to-date show adirect tie to end user needs and fillsagap in availability of needed
technology or identify and quantify a potential benefit.

(1c) Extent of prior use, research, development or application of the proposed technology and
appropriateness of how the prior work relates to the proposed application of the technology.

EVALUATION CRITERION 2 -- Technical Approach (35%)

(29) Completeness and appropriateness of discussion regarding potential technical, regulatory,
environmental, economic, production or other issues to be addressed by the technical approach;
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soundness of scientific and engineering rationale; applicability of the proposed technology to the
proposed research area; soundness and completeness of the Statement of Work (SOW) and technical
approach for this phase; appropriateness and clarity of success criteria; and soundness and
completeness of preliminary test plan. Identification of potential issues and proposed resolution of the
issues for the development of the technology. Extent to which innovative aspects of the technology
impacts the methods currently used in the field. Completeness of the description of the
technology/process, major elements, and support equipment and system.

(2b) Reasonableness and appropriateness of schedule, milestones, proposed labor hours, labor categories,
travel, consultants, and subcontractors.

(20) Completeness and appropriateness of environmental information on the technical approach and
project site(s); and significance of potential environmental, safety, and health impacts. Extent to which
theresearch presents a solution that meets or exceeds current safety, health, and environmental
protection levels and meets or reduces the risk to the public, workers, and the environment during
operation in comparison to baseline and aternative technologies.

(2d) Degree to which technology provides benefits over baseline in terms of better, faster, cheaper,
cleaner, etc. Extent of prior use, research, development or application of the proposed technology and
appropriateness of how the prior work relates to the proposed technology.

(2¢) Extent to which methodology and basic assumptions are used in comparing the technology with the
baseline and/or alternative technologies.

EVALUATION CRITERION 3--Progress Towards |mplementation (30%)

(39) Clarity, conciseness and appropriateness of description of the current maturation stage of the project
as defined in the document “ Tracking Technology M aturity in DOE’'s Environmental
M anagement Science and Technology Program”, including a clear plan of progression through the
next stage of development and how the proposed phase addresses that plan. Clarity and
appropriateness of proposed path towards demonstration/ deployment including evidence such as
letter(s) of commitment from necessary partners.

(3b) Reasonableness of commercialization plan and degree to which private sector partners have been
identified and formal relationships established for commercialization of the technology.

(3¢) Extent of commitment to take the technol ogy through deployment following a successful
demonstration.

B. Cost

The cost proposal will not be point scored, assigned a numerical weight or adjectivally rated. The costs proposed
(including any phases) will be evaluated in accordance with the following criteriawhich are of equal weight:

- Reasonableness and appropriateness of cost.

- Evaluated probable cost to the Government.

- Extent of Cost Participation, if applicable

C. Program Policy Factors

These factors, while not indicators of the proposal's merit, e.g., technica excellence, cost, proposer's ability, etc., may be
essential to the process of selecting the proposal(s) that, individually or collectively, will best achieve the program
objectives. Such factors are often beyond the control of the offeror. Proposers should recognize that some very good
proposals may not receive an award because they do not fit within amix of projects which maximizes the probability of
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achieving the DOE's overall research and development objectives. Therefore, the following Program Policy Factors may
be used by the Source Selection Official to assist in determining which of the ranked proposal(s) shall receive DOE
funding support.

° It may be desirable to select project(s) for award of less technical merit than other project(s) if such a
selection will optimize use of available funds, and distribute funds and projects among alarger
number of research areas.

° It may be desirable to select project(s) for award which initiate work at higher Gate levels and exhibit
higher potential for expedient implementation.

° It may be desirable to select project(s) for award which will be applicable to multiple DOE sites.

° It may be desirable to select project(s) for award that represent a diversity of methods, approaches, or
application of differing technology options.

° It may be desirable to select project(s) for award which minimize issues regarding siting,
environmental permitting and the impact of regulatory issues.

° It may be desirable to select project(s) for award which represent a diversity of organizations (i.e.,
small businesses, educational institutions).

° It may be desirable to select project(s) for award which maximize the return on investment of

previous Government funding.

The above factors will be independently considered by the Source Selection Official in determining the optimum mix of
proposals that will be selected for support. These policy factors will provide the Source Selection Officia with the
capability of developing, from the competitive procurement, a broad involvement of organizations and organizational
ideas, which both enhance the overall technology research effort and upgrade the program content to meet the goals of
the DOE.

H.24 COMPREHENSIVE REPORT --PHASED ACQUISITIONS

A. General

The overall comprehensive proposal shall consist of three (3) physically separate volumes, individually entitled as
stated below. The required number of each proposal volume is shown below:

Proposed Volume--Title Original Additional Copies Required
Copy #1 Paper Copy Paper Copy Electronic Copy
Volume 1 - Topical Report 1 5 1
Volumell - Technical Proposal 1 5 1
Volume Il - Cost Proposal 1 5 N/A
B. Topical Report

The contractor shall submit acomprehensive report summarizing the actual accomplishments completed in the current
phase, including schedules, milestones, and costs.

C. Technical Proposal

Volume I - Technical Proposal will be used to assess both the scientific merit of the proposed work and its relevance to
DOE's current programmatic objectives. Thetechnical proposal must be self-contained and written in aclear and
concise manner. The proposal shall be definitive with respect to the research which the offeror actualy proposes to
conduct.
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The maximum number of pages for the Technical Proposal shall be limited to 40 pages. To ensure that the technical
proposal is evaluated strictly on its own merit, no cost information shall be included.

FORMAT AND CONTENT

The offeror shall include atechnical discussion in the format specified below. Thisformat relates to the technical
evaluation criteria provided above. Alternate heading names and additional headings may be included as desired.

1 Cover Sheet. A completed and signed cover sheet (SF 33) as per FAR 52.215-1 shall be used. Thetitle of the
proposed effort should be concise and descriptive of the work to be performed.

2. Table of Contents. The offeror should address, at a minimum, the areas listed below. To help facilitate the
review process and to ensure addressing all the review criteria, the offeror shall use the following Table of
Contents when preparing the technical proposal.

Page
PUBLIC AB ST RA CT it e e e e e e i
LIST OF TABLES . ..o e e iii
LIST OF FIGURES . . . .o e e e e e e iv
LIST OF ACRONY M S L e e e Y

TECHNICAL DISCUSSION
(This section shall contain the major portion of the Technical Proposal. It shall clearly address each of the
Technical Proposal evaluation criteria provided above and at a minimum cover the factors listed below:)

1.0 UNDERSTANDING OF OBJECTIVES AND APPLICABILITY TO DOE NEEDS
20 TECHNICAL APPROACH
3.0 PROGRESS TOWARDS IMPLEMENTATION

APPENDICES
A. STATEMENT OF WORK . ..o Al
B. RESUMES . o B1
C. PERTINENT PUBLICATIONS ... e C1
D. TECHNICAL EXCEPTIONSAND DEVIATIONS . . ..ot D1
E. PERFORMANCE REVIEWS/LETTERS OF COMMENDATION ...t El

<40 pages

4. Technical Discussion. This section shall contain the major portion of the Technical Proposal. It shall clearly
address each of the Technical Proposal evaluation criteria provided above and at a minimum cover the factors
listed below.
A. UNDERSTANDING OF OBJECTIVES AND APPLICABILITY TO DOE NEEDS

The offeror shall provide a project objective (s), background and description of the innovative or
improved technology, and itsintended use(s) in DOE applications.

The offeror shall discuss their understanding of the specific Department of Energy (DOE) need(s) or
problem(s) being addressed and the deficiencies of current technologies and feasibility of offeror's
technology to overcome the deficiencies.

The offeror shall discuss the stage of development of the proposed technology or concept.
The offeror shall provide a clear description of the project objective(s) and expected performance of

the equipment, device, or process and the potential benefits of the proposed innovative or improved
technology in terms of anticipated performance and/or cost savings over potential baseline
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technologies. Supporting performance data and cost advantages (in terms of percentages) information
shall be provided to substantiate the claims of benefits.

The offeror shall discuss extent of prior use, research, development or application of the proposed
technology and appropriateness of how the prior work relates to the proposed application of the
technology.

The offeror shall provide a discussion of the applicability of the innovative/improved technology to
address multiple needs at multiple DOE facilities, and the potential DOE complex-wide benefits of
the innovative/improved technology relative to cost savings and safety benefits.

B. TECHNICAL APPROACH

The offeror shall discuss its proposed approach for research and development of the innovative or
improved technology/concept including identification of relevant technical, regulatory,
environmental, economic, production, or other significant issues.

The offeror shall provide a discussion of the potential technical issues and proposed resolution for the
research and development of the proposed technology, concept or process.

The offeror shall discuss the preliminary test plan and other logistics of the proposed work as
appropriate.

The offeror shall provide atable listing the estimated labor hours and labor categories (e.g.,
engineering, manufacturing, scientific, technician, analytical, clerical) required for the proposed work.
It is not sufficient to merely indicate a certain number of hours; a determination as to why that number
of hoursisrequired. In addition, the hours shall be related to the specific tasks to be performed and,
asfar as possible, shall indicate the job disciplines and classifications (engineering, manufacturing,
scientific) under each task. The offeror shall detail labor hours and labor categories for any proposed
subcontracting or consulting effort for each task. It should also indicate the extent to which the offeror
has previously worked with the proposed consultant or subcontractor. Again, no pricing information
shall be included in the Technical Proposal. The offeror shall explain the purpose of the subcontract
or consulting effort.

C. PROGRESS TOWARDS IMPLEMENTATION

The offeror shall provide a description of the current maturation stage of the project as defined in the
document “ Tracking Maturity in DOE’ s Environmental Management Science and Technology
Program” including a clear plan of progression through the next stage of devel opment and how the
proposed phase addresses that plan.

The offeror shall show support of relevant partners such as sites by providing evidence such as a letter
of interest, indicating the extent of site involvement in the proposed activities.

The offeror shall provide acommercialization plan which clearly identifies private sector partners and
their formal relationships for commercialization of the technology.

D. Cost Proposa

The cost proposal should be prepared using the “ Guide for Preparation of Cost Proposals’ found on NETL's homepage
at http://www.netl.doe.gov/business/forms/cost_rfp.html
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NOTE: The contractor shall not proceed with Phase Il activity without written Contracting Officer approval.

H.25 YEAR 2000 COMPLIANCE (APR 1998)

Y ear 2000 compliant means, with respect to information technology, the information technology accurately processes
date/time data (including, but not limited to, calculating, comparing, and sequencing) from, into, and between the
twentieth and twentyfirst centuries, and the years 1999 and 2000 and leap year calculations, to the extent that other
information technology being acquired, properly exchanges date/time data with it.

The contractor assures, by acceptance of this award, that any items delivered under this contract are year 2000
compliant.

H.26 LOBBYING RESTRICTION (ENERGY & WATER DEVELOPMENT APPROPRIATIONSACT,
2001) (DEC 1999)

The contractor agrees that none of the funds obligated on this award shall be expended, directly or indirectly, to
influence congressional action on any legislation or appropriation matters pending before Congress, other than to
communicate to Members of Congress as described in 18 U.S.C. 1913. Thisrestriction isin addition to those
prescribed elsewhere in statute and regulation.

A copy of the DOE “Lobbying Brochure” which provides a summary of the statutory and regulatory restrictions
regarding lobbying activities for Federal contractors can be found at (http://www.pr.doe.gov/lobbying.html)

H.27 NOTICE REGARDING THE PURCHASE OF AMERICAN-MADE EQUIPMENT AND
PRODUCTS -- SENSE OF CONGRESS (DEC 1999)

It is the sense of the Congress that, to the greatest extent practicable, all equipment and products purchased with funds
made available under this award should be American made.
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SECTION ] - CONTRACT CLAUSES

1.1 52.252-2 CLAUSES INCORPORATED BY REFERENCE. (FEB 1998)

This contract incorporates one or more clauses by reference, with the same force and effect as if they were given in full text.
Upon request, the Contracting Officer will make their full text available. Also, the full text of a clause may be accessed
electronically at this/these address(es):

Federal Acquisition Regulations (Clauses starting with 52):  http://www.arnet.gov/far/index.htm
Department of Energy Regulations (Clauses starting with 952):  http://www.pr.doe.gov/dear.html

1.2 52.203-8 CANCELLATION, RESCISSION, AND RECOVERY OF FUNDS FOR ILLEGAL OR
IMPROPER ACTIVITY (JAN 1997)

1.3 52.202-1 DEFINITIONS. OCT 1995

.5 52.203-3 GRATUITIES. APR 1984

1.6 52.203-5 COVENANT AGAINST CONTINGENT FEES. APR 1984

.7 52.203-6 RESTRICTIONS ON SUBCONTRACTOR SALESTO THE GOVERNMENT. JUL 1995

1.8 52.203-7 ANTI-KICKBACK PROCEDURES. JUL 1995

1.9 52.203-8 CANCELLATION, RESCISSION, AND RECOVERY OF FUNDS FOR ILLEGAL OR
IMPROPER ACTIVITY. (JAN 1997)

.10 52.203-10 PRICE OR FEE ADJUSTMENT FOR ILLEGAL OR IMPROPER ACTIVITY. JAN 1997

.11 52.203-12 LIMITATION ONPAYMENTSTO INFLUENCE CERTAIN FEDERAL TRANSACTIONS.
JUN 1997

.12 52.204-2 SECURITY REQUIREMENTS. AUG 1996

.13 52.204-4 PRINTING OR COPYING DOUBLE-SIDED ON RECYCLED PAPER. AUG 2000

.14 952.208-70 PRINTING. APR 1984

.15 52.209-6 PROTECTING THE GOVERNMENTS INTEREST WHEN SUBCONTRACTING WITH
CONTRACTORSDEBARRED, SUSPENDED, OR PROPOSED FOR DEBARMENT. JUL 1995

.16 52.215-2 AUDIT AND RECORDS- NEGOTIATION. JUN 1999

.17 52.215-2 AUDIT AND RECORDS- NEGOTIATION. (JUN 1999) -- ALTERNATE 11 APR 1998

.18 52.215-8 ORDER OF PRECEDENCE--UNIFORM CONTRACT FORMAT. OCT 1997

.19 52.215-10 PRICE REDUCTION FOR DEFECTIVE COST OR PRICING DATA. (OCT 1997)

.20 52.215-12 SUBCONTRACTOR COST OR PRICING DATA. OCT 1997

.21 52.215-14 INTEGRITY OF UNIT PRICES. OCT 1997

1.22 52.215-15 PENSION ADJUSTMENTS AND ASSET REVERSIONS. (DEC 1998)
1.23 52.215-21 Requirements for Cost or Pricing Data or |nformation Other Than Cost or Pricing Data--

M odifications. (OCT 1997) -- Alternate| (OCT 1997)
1.24 52.215-16 FACILITIESCAPITAL COST OF MONEY. OCT 1997
1.25 52.215-17 WAIVER OF FACILITIESCAPITAL COST OF MONEY. OCT 1997

.26 52.215-18 REVERSION OR ADJUSTMENT OF PLANS FOR POSTRETIREMENT BENEFITS (PRB)
OTHER THAN PENSIONS. (OCT 1997)

.27 52.215-19 NOTIFICATION OF OWNERSHIP CHANGES. (OCT 1997)

.28 52.216-7 ALLOWABLE COST AND PAYMENT. MAR 2000

.29 952.216-7 ALLOWABLE COST AND PAYMENT.

.30 52.216-8 FIXED FEE. (MAR 1997)

.31 52.216-11 COST CONTRACT -NOFEE. APR 1984

.32 52.219-4 NOTICE OF PRICE EVALUATION PREFERENCE FOR HUBZONE SMALL BUSINESS
CONCERNS. (JAN 1999)

.33 52.219-7 NOTICE OF PARTIAL SMALL BUSINESSSET-ASIDE. JUL 1996
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52.219-8 UTILIZATION OF SMALL BUSINESS CONCERNS. OCT 2000

52.219-9 SMALL BUSINESS SUBCONTRACTING PLAN. OCT 2000

52.219-14 LIMITATIONS ON SUBCONTRACTING. (DEC 1996)

52.219-16 LIQUIDATED DAMAGES- SUBCONTRACTING PLAN. JAN 1999
52.219-23 NOTICE OF PRICE EVALUATION ADJUSTMENT FOR SMALL DISADVANTAGED
BUSINESS CONCERNS. (OCT 1999)

52.222-1 NOTICETO THE GOVERNMENT OF LABOR DISPUTES. FEB 1997

52.222-2 PAYMENT FOR OVERTIME PREMIUMS. (JUL 1990)
52.222-3 CONVICT LABOR. AUG 1996

52.222-4 CONTRACT WORK HOURS AND SAFETY STANDARDS ACT - OVERTIME
COMPENSATION. JUL 1995

52.222-21 PROHIBITION OF SEGREGATED FACILITIES. FEB 1999

52.222-26 EQUAL OPPORTUNITY. FEB 1999

52.222-35 AFFIRMATIVE ACTION FOR DISABLED VETERANS AND VETERANS OF THE
VIETNAM ERA. APR 1998

52.222-36 AFFIRMATIVE ACTION FOR WORKERSWITH DISABILITIES. JUN 1998
52.222-37 EMPLOYMENT REPORTS ON DISABLED VETERANS AND VETERANS OF THE
VIETNAM ERA. JAN 1999

52.223-5 POLLUTION PREVENTION AND RIGHT-TO-KNOW INFORMATION. (APR 1998)
52.223-6 DRUG-FREE WORKPLACE. JAN 1997

52.223-14 TOXIC CHEMICAL RELEASE REPORTING. OCT 2000

952.224-70 PAPERWORK REDUCTIONACT. APR 1994

52.225-13 RESTRICTIONS ON CERTAIN FOREIGN PURCHASES. JUL 2000

952.226-74 DISPLACED EMPLOYEE HIRING PREFERENCE. JUN 1997

52.227-1 AUTHORIZATION AND CONSENT. (JUL 1995) -- ALTERNATE| APR 1984
52.227-2 NOTICE AND ASSISTANCE REGARDING PATENT AND COPYRIGHT INFRINGEMENT.
AUG 1996

952.227-11 PATENT RIGHTS-RETENTION BY THE CONTRACTOR (SHORT FORM). FEB 1995
952.227-13 PATENT RIGHTSACQUISITION BY THE GOVERNMENT. SEP 1997

FAR 52.227-14 RIGHTSIN DATA - GENERAL . (JUN 1987) WITH ALTERNATE V (JUN 1987) AS
AMENDED BY DEAR 927.409 JAN 1999

52.227-16 ADDITIONAL DATA REQUIREMENTS. JUN 1987

52.227-23 RIGHTSTO PROPOSAL DATA (TECHNICAL). (JUN 1987)

52.228-7 INSURANCE - LIABILITY TO THIRD PERSONS. MAR 1996

52.230-2 COST ACCOUNTING STANDARDS. APR 1998

52.230-3 DISCLOSURE AND CONSISTENCY OF COST ACCOUNTING PRACTICES. (APR 1998)

52.230-5 COST ACCOUNTING STANDARDS - EDUCATIONAL INSTITUTION. APR 1998

52.230-6 _ADMINISTRATION OF COST ACCOUNTING STANDARDS. NOV 1999
52.232-17 INTEREST. JUN 1996

52.232-20 LIMITATION OF COST. APR 1984

52.232-25 PROM PT PAYMENT. (JUN 1997)

52.232-22 LIMITATION OF FUNDS. APR 1984

52.232-23 ASSIGNMENT OF CLAIMS. JAN 1986

52.232-33 PAYMENT BY ELECTRONIC FUNDS TRANSFER -- CENTRAL CONTRACTOR
REGISTRATION. MAY 1999

52.233-1 DISPUTES. (OCT 1995) -- ALTERNATE |1 DEC 1991

52.233-3 PROTEST AFTER AWARD. (AUG 1996) -- ALTERNATE | JUN 1985

952.235-70 KEY PERSONNEL. APR 1994
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52.237-2 PROTECTION OF GOVERNMENT BUILDINGS, EQUIPMENT, AND VEGETATION.

APR 1984

52.242-1 NOTICE OF INTENT TODISALLOW COSTS. APR 1984

52.242-3 PENALTIESFOR UNALLOWABLE COSTS. OCT 1995

52.242-4 CERTIFICATION OF FINAL INDIRECT COSTS. JAN 1997

52.242-13 BANKRUPTCY. JUL 1995

52.243-2 CHANGES- COST-REIMBURSEMENT. (AUG 1987) -- ALTERNATEY APR 1984

52.244-5 COMPETITION IN SUBCONTRACTING. DEC 1996
52.244-6 SUBCONTRACTSFOR COMMERCIAL ITEMSAND COMMERCIAL COMPONENTS.

OCT 1998

52.245-5 GOVERNMENT PROPERTY (COST-REIMBURSEMENT, TIME-AND-MATERIAL, OR
LABOR-HOUR CONTRACTS). (JAN 1986)

52.245-5 GOVERNMENT PROPERTY (COST-REIMBURSEMENT, TIME-AND-MATERIAL, OR

LABOR-HOUR CONTRACTS). (JAN 1986) -- ALTERNATE | JUL 1985
952.245-5 GOVERNMENT PROPERTY COST REIMBURSEMENT, TIME-AND-MATERIALS, OR

LABOR-HOUR CONTRACTS.
52.246-25 LIMITATION OF LIABILITY--SERVICES. FEB 1997

952.247-70 FOREIGN TRAVEL MARCH 2000
52.249-5 TERMINATION FOR CONVENIENCE OF THE GOVERNMENT (EDUCATIONAL AND

OTHER NONPROFIT INSTITUTIONS). SEP 1996
52.249-6  TERMINATION (COST-REIMBURSEMENT). SEP 1996
52.249-14 EXCUSABLE DELAYS. APR 1984
52.253-1 COMPUTER GENERATED FORMS. JAN 1991
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J.2 PARTIII,SECTION J,ATTACHMENT A -- STATEMENT OF WORK /PROGRAM OBJECTIVES
(MAR 1999)

Program Objectives

Environmental M anagement Applied Resear ch and Development
PRDA DE-RA26-01NT41013

A. PRDA Objective

The objective of the procurement is to conduct applied research, development and demonstration of innovative and
improved technologies to address selected technology needs of the focus areas in the Office of Science and Technology
(OST) within the DOE’ s Office of Environmental Management (EM).

B. Backaground Information

The following sections are intended to provide background information pertinent to the entire Program Research and
Development Announcement (PRDA).

NOTE: Attachment references within Section J.2 are attachments to the report “ Tracking Technology Maturity in
DOE's Environmental Management Science and Technology Program,” which can be viewed at NETL homepage
(http://www.fetc.doe.gov/business/solicit/index.html).

1. Focus Areas

The OST focus area concept was introduced in 1994. The primary role of focus areas is to provide
responsive, technically-defensible solutions for cleanup and environmental stewardship at DOE sites. Each of
the five focus areas concentrates on providing technical solutionsto one of the EM’s major problem. The
five focus areas are the Tanks Focus Area (TFA), Transuranic and Mixed Waste Focus Area (TMFA),
Deactivation and Decommissioning Focus Area (DDFA), Subsurface Contaminants Focus Area (SCFA), and
Nuclear Materials Focus Areas (NMFA). These five focus areas are responsible for implementing the
mission and strategy of the OST organization.

The focus areas receive technology need and problem statements from Site Technology Coordinating Groups
(STCG) at the DOE sites. The main responsibility of the STCGsis to represent the technology end users,
problem holders and decisionmakers at the DOE sites. The focus areas respond to the STCG technology
needs with recommended existing technical solutions, research and development projects, or basic science
projects. This PRDA represents an approach to meet Fiscal Y ear 2000 unmet needs from the focus aress.
The intent of the PRDA is to award contracts to devel op technological solutions to meet selected unmet needs
from FY 2000.

More information on focus areas can be found at the OST website, http://ost.em.doe.gov.

NOTE: Stage 1 efforts are not being considered under this solicitation.

2. Stage-Gate Technology Model

OST has adopted a stage-gate technology model which defines the maturity of technology from basic science
to deployment and describes key criteriathat must be met for a technology to pass through a gate from alower
maturity stage to the next higher maturity stage. The stage-gate technology model is described fully
“Tracking Technology Maturity in DOE’ s Environmental Management Science and Technology Program.”
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With one exception, offerors submitting proposals to meet the needs of the NMFA, TFA, TMFA, DDFA, and
SCFA in thisPRDA are expected to start technology development at one of the following stages.

Stage 2 - Applied Research
Stage 3 - Exploratory Development

The exception is that offerors submitting proposals to meet the SCFA need for real-time downhol e tritium
monitors (Section D 4.1.1 and 4.2.1) must start technology development at one of the following stages.

Stage 3 - Exploratory Development
Stage 4 - Advanced Development
Stage 5 - Engineering Devel opment
Stage 6 - Demonstration

While technology development must generally begin at Stages 2 or 3 for this PRDA, it isthe intent of this
PRDA to continue successful projects and technologies through Stage 6 which is technology demonstration.
Therefore, offerors are requested to include optional phases through Stage 6 for technology demonstration.
Generally, each discrete stage after the starting stage of technology devel opment should be associated with an
optional phase.

Prospective offerors are advised that the OST Decision Process described in “Implementation Guidance for
the Technical Peer Review Process.” is used to evaluate the progress of selected projects and to assist in
decisions regarding continuation of projects to subsequent phases. As part of the OST Decision Process,
OST uses the standards of the American Society of Mechanical Engineers for independent technical peer
reviews. The Institute for Regulatory Science implements the ASME technical peer reviews on behalf of
OST. ASME peer reviews are required at Gates 2 and 5.

Prospective offerors are also encouraged to review the results and progress of basic science projects (i.e.,
Stage 1) funded by the Environmental Management Science Program and consider whether any warrant
continued development work in Applied Research, Stage 2 or subsequent stages. Information on all EMSP
projects can be located at http://emsp.em.doe.gov.

3. Technology Needs

Technology needs relevant to this PRDA are listed by each of the focus areas in their respective sections on
needs and problem statements. More details concerning these needs can be found at OST’ s Needs
Management System (NMS) at http://em-needs.em.doe.gov/entry.asp, the individual STCG websites which
are linked from http://ost.em.doe.gov/Stcg.htm, or by contacting the appropriate Focus AreaTopic Point of
Contact listed in Section C.

4. PRDA Website References

National Energy Technology Laboratory (NETL): http://www.netl.doe.gov
NETL Business Opportunities: http://www.netl.doe.gov/business/solicit/index.html
Environmental Management: http://www.em.doe.gov

EM OST: http://ost.em.doe.gov

NMS Database: http://em-needs.em.doe.gov/entry.asp.

STCG Links: http://ost.em.doe.gov/Stcg.htm

EMSP Project Information:  http://emsp.em.doe.gov

TFA Homepage: http://www.pnl.gov/tfa

TMFA Homepage: http://wastenot.inel.gov/mwfa

DDFA Homepage: http//mwww.netl.doe.gov/dd/

SCFA Homepage: http://www.envnet.org/scfa

NMFA Homepage: http://id.inel.gov/nmfa
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C. Statement of Research Needs:

Within each technical areathere are key needs for which proposals are sought. A description and the functional
performance requirements of the key needs are provided as follows:

1. TanksFocusArea:

111

112

113

Tanks Focus Area Topic: Higher Capacity lon Exchange Materials

Background: One of the legacies of the nuclear erais the nearly 100 million gallons of waste currently
stored in tanks at DOE sites at Hanford, Savannah River, and the INEEL. These wastes are contaminated
with radioactive elements such as cesium (Cs), strontium (Sr), technetium (Tc), and the transuranic
elements (TRU). One way to protect citizens and the environment from exposure to the radioactive
hazardous wastes is to immobilize the waste in an impervious form such asaglass. However, dueto the
enormous volume of waste, the glass volume would greatly exceed repository space for high-level waste
(HLW) and be prohibitively expensive. To reduce the volume of highly radioactive waste that must be
stored in aHLW repository, the radioactive elements can be separated from the bulk of the material,
which can then be stored as low-level radioactive waste (LLW) at available sites around the country.
LLW disposal is much less costly.

lon exchange processes have been devel oped for the separation of several radioactive components
including Cs, Sr, TRU, Tc, etc. The cost of these operations can be strongly affected by the size of the
equipment required, and thisis affected by the concentration at which the target radionuclides can be
loaded on theresin and on the rate at which the loading occurs (the length of “loading front”). Both the
total capacity of the resin and the selectivity of the resin for the target radionuclide determine the
maximum loading of theresin.

For high-level radioactive tank wastes, the radionuclides are in complex and concentrated solutions
(highly alkaline at Hanford and SRS, and highly acid at INEEL) with awide range of cations. The need
for high selectivity cannot be ignored in estimating the resin loading capacity. The solutions also contain
high concentrations of nitrate ions.

Objectives/Needs: The objective of thisresearch isto develop “new” materials that have not been
previously tested significantly for separation of ions from DOE tank waste. The new “resing/sorbents”
can beinorganic or organic materials that remove any one (or more) of the radionuclides listed above in
the Background. A partial list of existing ion exchange materials and other materials that have received
significant testing are described in reports on the TFA web site:
http://www.pnLgov/tfa/back/catgyref.stm - pretreatment. These reports also provide information on
the performance of those materials.

The proposer should note that effective loading depends upon the solution composition; so optimal resins
could be different for alkaline and acid solutions. Both regenerable and non-regenerable resins can be
considered. For regenerable resins, it will be necessary that the regeneration agents contain no
component that would present problems with formation of high-quality glass (where the radionuclides |
will eventually be immoabilized) or require any significant increase in the amount of glass produced. For
non-regenerable resins, it may be necessary to send the entire loaded resin to be vitrified into high-level
waste glass. Inthat case, it will be necessary that the resin contain no material that interferes with
operation of the melter or adds unacceptably to the volume of high-level waste produced.

The research program must demonstrate that high loading and high loading rates can be achieved from
realistic solutions that simulate actual tank waste. Separations from simple single salt solutions or even
from simple acid or alkaline solutions of the target radionuclides may be used in experiments but are not
sufficient to demonstrate feasibility of the technology.
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Some additional requirements for an acceptable ion exchange materia are listed below. Thislist may not
be completely comprehensive and it is expected that proposers knowledgeable in this field will identify
additional functional requirementsin their proposal and identify how their technology will meet those
additional requirements, as well asthose listed below. The ion exchange material shall:

. be compatible with the tank waste

. be stable in akaline or acid wastes (separate ion exchange materials can be
proposed for the acid and alkaline wastes)

. must extract targeted contaminants so that the extracted (bulk) fraction can be
classified as alow level waste product for disposal purposes

. be sufficiently stable in the presence of high radiation fields to be used for
extended periods

. be compatible with other processing steps in the waste treatment flow sheet

. not add any material to the processed liquid stream that would interfere with its

incorporation into stable “ Saltstone” (concrete) for low-level waste disposa

In addition, the concentrated radioactive ion product(s) must not contain significant quantities of any
material that would interfere with the formation of a stable borosilicate glass from the high-level waste or
result in any significant increase in the volume of high-level waste glass formed. (Discussions of the
compatibility of different elementsin borosilicate glass are givenin:
http://ww.pnl.gov/tfalback/catgyref.stm#l mmobil )

Associated STCG Needs: RL-WT082, ID-2.1.06, ID-2.1.28, SR00-2034

EMSP Related Research: 54735, 60345

Point of Contact:

Marcus Glasper

DOE-RL

(509) 372-4012
Marcus J Glasper@rl.gov

Specia Requirements. Proposals for phased devel opment efforts are solicited. Proposals with shorter
devel opment periods will be viewed favorably. Initial awards will fund development efforts through the
initial development phase or through September 2002 whichever isfirst. Funding for additional phases
will be provided based upon continuing need for the technology, available budget, and performance
reviews.

Tanks Focus Area Topic: Characterization of Tank Solids and |mmobilized Waste Forms Without
Dissolution

Background: The DOE's EM program must safely process millions of gallons of highly radioactive
waste currently held in underground storage tanks at several sites across the country. This waste consists
of liquids with dissolved solids, suspended solids, and more consolidated solids (e.g. crusts, tank heels).
Proper design, operation, and control of treatment processes for this waste require an accurate knowledge
of theindividual constituents of the waste, especially radionuclides and chemically toxic compounds.
Characterization of waste solids is especially important to control the content of material used as feed for
the waste treatment process and to monitor the content of subsequent solid products and immobilized
waste forms. In addition, characterization of soils and other solids that may have been contaminated with
high level waste will also be required as part of EM clean up activities.

The baseline method for the characterization of high-level waste solids is the complete dissolution of the
solids via chemical treatments. The dissolution procedures must be done in hot cells with remote
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mani pulators because of the high activity levels of the waste. As a consequence, the baseline
methodology is time consuming, labor intensive, and generates significant amounts of secondary waste.
(It should also be noted, that some high-level waste solids are not soluble even in highly aggressive acidic
media-i.e., boiling nitric and hydrofluoric acid mixtures- and that these solids cannot be analyzed via the
baseline method.) After dissolution, elemental analysis for radionuclides and RCRA metalsis done using
| CP mass spectrometry, or analysis of RCRA metals is done via atomic emission spectrometry. Total
turn around time for assays is a minimum of two weeks and can be considerably longer.

The alternative to the baseline method most explored to date for application to highly radioactive solid
waste samples has been the methodology of Laser Ablation /Inductively Coupled Plasma/Mass
Spectrometry (LA/ICP/MS). An instrument of this type has been installed for hot cell analysesin the
Hanford 222S Production Laboratory. Development to date has shown that the instrument is valuable to
qualitatively identify the elements and some radioisotopes in solid tank waste samples. However, the
validity of quantitative analyses with adequate accuracy and precision comparable to a baseline method
(i.e., acid dissolution and aspiration into ICP/MS) has not been demonstrated.

The laser ablation (LA/ICP/MS) methodol ogy has been subject to a good deal of fundamental scientific
devel opment in the academic and government research communities. Scientific development is also
underway for other approaches to direct elemental analysis of solids; and it is recognized that other
approaches such as laser induced breakdown spectroscopy, x-ray fluorescence, or others may be
appropriate to replace the baseline technol ogy.

Objectives/Needs: The objective of this applied research is to develop arapid analytical tool to
guantitatively analyze highly radioactive tank waste solids and immobilized tank waste forms without
dissolving the sasmple. The applied research project shall:

. demonstrate that the proposed method will give level of detection (LOD),
accuracy and precision for elemental analysis comparable to the baseline methods
. demonstrate that the method can produce analytical results from heterogeneous

solids, similar to retrieved tank waste, that are comparable to the baseline
dissolution methods (giving bulk average compositions)

. demonstrate satisfactory quantification for all elements of concern. For the
Hanford Site, approximately 80 primarily inorganic analytes, including specific
radionuclides, have been identified for analyses. See Reference 1 for detailed
analytes and levels of concern

. develop an analysis method with turn around time considerably better than
baseline and reduced generation of secondary waste

. devel op user friendly operating procedures and data reduction routines

. develop user acceptance

. address issues of certification by the EPA or other regulatory authority for DOE
application.

Proposals that address analysis of waste glass product are also desirable. However, it is considered
insufficient to develop an analytical technique that is only applicable to homogeneous solids.
Development of a system applicable toward heterogeneous solids is hecessary.

The proposal should include proof of principle data and information that the proposed method has a
likelihood of success to provide quantitative results at least as good as the baseline technology and
provide significant savings in sample preparation and cost of analysis.

Associated STCG Needs: SR00-2054S, SR00-2044, OR-151, ID-2.1.52, ID-2.1.56, RL-WTO031S, RL-
WT-09

EMSP Related Research: 54674, 55318, 60075, 60217
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Point of Contact:

Marcus Glasper

DOE-RL

(509) 372-4012
Marcus J Glasper@rl.gov

Specia Requirements. Proposals containing partnerships of researchers with complementary capabilities
and synergistic execution of development tasks are desirable.

Proposals for development efforts of 1-2 years are solicited herein. Proposals with shorter development
periods will be viewed favorably. Initial awards will fund work through September 2002. Funding for
the additional phases(s) will be provided based upon continued technical need for the technology,
available budget, and performance review.

Vitrification of high-level waste is already underway at two DOE sites (Savannah River and West Valley
Demonstration Project). Extensive planning of waste treatment processes is ongoing at the Hanford Site.
Improved waste solids characterization methodology could be applied immediately. This need for
improvement in solids characterization will intensify as the pace of waste processing increases over the
next 5 years. Hot validation and user acceptance of a method for improved solids characterization
technology is expected to continue immediately following successful completion of the second year of this
applied research project. Follow-on proposasincluding “hot” demonstration work will be considered
based upon available funding and satisfactory performance of this applied research project. Such
proposals will require partnership with the site user.

Tanks Focus Area Topic: Waste Tank Leak Plugging and Repair

Backaground: Wesapons, space, medical, and research programs led by the U.S. government have created
alegacy of nuclear waste. This waste is aresult of the nation's efforts to create and handle waste from
nuclear weapons, test reactors, space reactors (for National Aeronautics and Space Administration),

naval reactors, and other programs. The U.S. Department of Energy (DOE), established in 1977, has
inherited this legacy waste. Part of this legacy includes 149 underground storage tanks at the Hanford Site
that contain millions of gallons of highly radioactive liquid waste. These cylindrical vessels, built between
1943 and 1964, have asingle carbon stedl liner surrounded by reinforced concrete separated by a thin
layer of asphalt. The domes of these tanks are made of concrete without an inner covering of steel. The
tanks were constructed in two general types; smaller tanks with a 20 ft. diameter and 55,000 gal.

capacity, and large tanks with a 75 ft. diameter and varying height for capacities of 500,000 to 1,000,000
gallons. The caustic (pH ~12) waste in these tanks is classified as high-level waste, transuranic waste,
and mixed waste. A cutaway sketch of atypical tank configuration can be seen at,

http://www.pnl. gov/tfa/sites/hanford/singlece.stm.

All the single-shell tanks are below grade with at least 6 feet of soil cover for radiation protection. Risers
penetrating the tank domes provide accessto the tanks. Existing risers vary in diameter from 4 inches to
42 inches. Fifty-seven of the tanks contain pipes used as liquid observation wells to measure waste levels
in the tanks using neutron probes, manual tapes, and other techniques. Sixty-four of the 75-ft diameter
tanks do not have a 42-inch central riser for access. Thirty-nine of the 75-ft diameter tanks have four or
five centrally located 42-inch risers. Although new risers can be added to the single-shell tanks, thisisa
very costly proposition.

All 149 single-shell tanks have exceeded their design life by 20 to 40 years and they continue to
deteriorate with time. Stress corrosion cracking has been determined the primary mode of single-shell
tank failure. The configuration of single-shell tanks and the wastes they contain make it difficult to
conduct tank integrity testing in support of tank failure analyses.
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Sixty-seven of Hanford' s 149 single-shell tanks are confirmed or suspected "leakers." Consequently,
thereisa“biasfor action” to minimize the potential for tank leakage to the environment. This “bias for
action” is being accomplished through interim stabilization of the single-shell tanks by removing
pumpable liquids, followed by the ultimate retrieval and processing of remaining solid wastes. The
current practice for retrieval of the solid tank wastes is to duice the tanks with water and pump out the
dissolved or suspended solids. This method leads to concerns about adding liquid to tanks known to leak
or of questionable integrity. Leakage from the tanks during retrieval would release radioactive and
hazardous contaminants into the vadose zone, ultimately reaching the groundwater.

Objectives/lNeeds: The objective of thisresearch is to develop amitigation tool to prevent or greatly
retard the escape of radioactive and hazardous contaminants to the vadose zone and groundwater during
waste retrieval operations from leaking tanks. The method may be applied before retrieval effortsin
tanks with known leaks. The ideal solution would enable rapid deployment so that, after aleak was
detected, retrieval operations could be continued without major delays or redeployment of retrieval
equipment.

A tank leak(s) can only be located within an approximate 20 ft segment of the tank. Therefore, the leak
mitigation tool must be effective on the leak when the mitigation method(s) is remotely applied over a
large general area. Some additional requirements for an acceptable mitigation tool are listed below. This
list may not be completely comprehensive and it is expected that those skilled in the art will identify
additional functional requirementsin their proposal and identify how their technology will meet those
additional requirements, as well as those listed below. The mitigation method(s) shall:

. be deployable remotely w/o extensive excavation of soils around the tank

. be deployable in ahigh radiation field

. provide for rapid sealing (of aleak) that would endure throughout the retrieval
period (up to ayear)

. be effective over awide range of leakage flow rates

. be useable on tanks with fluctuating waste levels, temperatures, and pH

. be acceptable to the environmental surroundings outside the tank

. be compatible with subsequent waste retrieval and waste processing steps

Both in-tank and ex-tank solutions are solicited. Multiple solutions are desirable.
Examples of possible approaches could be, but are not limited to the following:
. amaterial that, when applied in the surrounding soil (sand, gravel, cobble), would

form awater tight plug where the material penetrated the leak site (tank wall or
concrete shell) and initiate areaction (initiated by chemistry or radioactivity);

. amaterial that could be applied to the exterior surface of the concrete, creating an
impermeable layer;

. amaterial that could be applied to the interior surface of the tank by mechanical
means (e.g., spray or mechanical pressing), effectively “sealing” aleak site; and

. amaterial that, when added in small amounts to the tank contents (high ionic

strength water and radioactive waste), would react with the outside soil (sand or
concrete) when the water containing the material penetrated the tank.

Associated STCG Needs: RL-WT-027, SR00-2035, SR00-2028

EMSP Related Research: None on current list
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Point of Contact:

Marcus Glasper

DOE-RL

(509) 372-4012
Marcus J Glasper@rl.gov

Specia Requirements. Proposals for development efforts of 2-3 years are solicited. Initial awards will
fund work through Sept. 2002. It is anticipated that two or more phases may be appropriate for this
development effort. Thefirst phase might include identifying candidate approaches; refining the
approaches; defining evaluation criteriafor performance, application, storage, safety, etc.; preparing and
demonstrating, at laboratory scale, application methodology and performance of selected alternatives; and
preparing, based on the results of the preliminary research, a developmental plan for moving to full-scale
demonstration in a cold environment. Follow on phase(s) would be full-scale testing in a non-
radioactive environment and materials testing (if appropriate) in aradioactive environment. Funding for
the out year tasks will be provided based upon available budget and performance review.

2. Transuranic and M ixed Waste Focus Ar ea:

211

212

213

Transuranic and Mixed Waste Focus Area Topic: Concepts for Characterization of Radionuclidesin
Remote Handled Waste Containers

Background: Various regulatory drivers and stakeholder expectations for transuranic mixed waste in
remote handled waste containers (payload container has radiation dose rate of greater than 200 millirem
per hour and less than 1,000 rem per hour at the surface) require the detailed characterization of the
radioactive components.

“Acceptable Knowledge” is defined by the Waste Analysis Plan, “Waste I solation Pilot Plant Hazardous
Waste Facility Permit”, as a number of techniques used to characterize transuranic mixed waste, such as
process knowledge, records of analysis acquired prior to the Resource Conservation and Recovery Act,
and other supplemental sampling and analysis data.

“Process Knowledge® isasubset of “ Acceptable Knowledge,” and is defined as documentation or
records providing information about various attributes of waste streams, such the chemical, physical, and
radiological properties. The documentation used for “Process Knowledge’ may either be: (a) generated
under a current site procedure that is subject to the site quality assurance program requiring the
preparation and submittal of the documentation of a quality assurance record, or (b) previously generated
and, as such, also requires evaluation for consistency with the site quality assurance program and formal
submittal to site project records as a quality assurance record.

In the absence of “Process Knowledge,” thereis currently no standard nondestructive method for
identifying and quantifying the radionuclide content in waste drums that are remotely handled (for
example, using robotic systems).

Objectives/Needs. The objective of this research is to obtain the basic signature information for the
fissile isotopes. The radionuclide isotopes of interest include Americium-241; Plutonium-238, 239, 240,
242; uranium-233, 234, 238; Cesium-137; and Strontium-90 must be reported in the Waste | solation
Pilot Plant Waste Information System.

If these ten isotopes do not comprise 95 percent of the waste composition, there are also other
radioisotopes of interest: (a) Elements with atomic number greater than 92, (b) Alpha emitting
radionuclides with half lives greater than 20 years, (c) Relatively large quantity of beta emitting
radionuclides with half lives typically 30 years or less, and (d) Relatively large quantity of gamma
emitting radionuclides with half lives typically 30 years or less.
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Some additional targets for acceptable nondestructive assay concepts are listed below. This list may not
be completely comprehensive, and it is expected that Proposers knowledgeable in this field will identify
additional performance, functional, and technical requirements, and identify how their concept will meet
those additional requirements, as well as those listed below. The assay concept shall be:

. Ableto performin a high radiation environment (external dose greater than 0.2
rem (200 milli-rem) per hour and less than or equal to 1,000 rem per hour.
. Able to measure individual isotopes and quantities.

Associated STCG Needs:  AL-09-01-24-MW-S, CAO-99-04, ID-3.1.32, ID-3.1.46, ID-S.1.05, RL-
MW-013 (The listed STCG Numbers and Titles may be misleading. Many of these needs request
activitiesin applied research, development, and demonstration in the same need. The needs are provided
to provide background information and to generate ideas.

EMSP Related Research: 54751 (The listed EM SP project is not relevant to what Focus Area wants.
The project is provided as background information and to generate ideas.)

Point of Contact:

Whitney St Michel

Idaho National Engineering and Environmental Laboratory
208-526- 3206

whitney@inel.gov

Specia Requirements. Proposals for phased applied research and development efforts of two to three
years are solicited. Proposals with shorter applied research and development periods will be viewed
favorably. Initial awards will fund development efforts through the initial development phase or through
September 2002 whichever isfirst. Funding for the follow-on phases will be provided based upon the
continuing need for the technology, the available budget, and the project performance and peer reviews.

Transuranic and Mixed Waste Focus Area Topic: Concepts for Characterization of Remote Conservation

and Recovery Act Materials (metals and organics) in Remote Handled Waste Containers.

Background: Stringent Waste Isolation Pilot Plant acceptance criteria for transuranic mixed waste
require the detailed characterization of the hazardous components. Currently, there are no standard
nondestructive methods for identifying and quantifying the Resource Conservation and Recovery Act
material content (metals and organics) in waste drums that are remotely handled (for example, using
robotics systems).

Objectives/Needs: The objective of this research is to develop concepts for the nondestructive assay
(identification and quantification) of Resource Conservation and Recovery Act material content in these
drums. The materials of immediate interest include arsenic, beryllium, lead, mercury, selenium, and
silver. Other items of interest are contained in the following table.
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HAZARDOUS ENVIRONMENT NOTE

WASTE PROTECTION AGENCY
HAZARDOUS WASTE
CODE

Acetone FO03 Spent non-halogenated solvent

Arsenic D004

Barium D005

Benzene D018

Beryllium powder P0O15

Cadmium D006

Carbon tetrachloride D019

Carbon tetrachloride FO01 Spent halogenated solvent

Chlorobenzene D021

Chloroform D022

Chromium D007

Chromium FO06 Wastewater treatment sludges

form electroplating operations

Cresol D026

1,4 — Dichlorobenzene D027

1,2 — Dichloroethane D028

1,1 —Dichloroethylene D029

2,4 — Dinitrotoluene D030

Ethyl Acetate FO03 Spent non-halogenated solvent

Ethyl Benzene FO03 Spent non-halogenated solvent

Ethyl Ether FO03 Spent non-halogenated solvent

Hexachol orobenzene D032

Hexachloroethane D034

Lead D008

Mercury D009

Methyl Ethyl Ketone D035

Nitrobenzene D036 Spent non-hal ogenated solvent
FO04

Pentachlorophenol D037

Pyridine D038

Selenium D010

Silver D011

Tetrachloroethylene D039 Spent halogenated solvent
F002

Trichloroethylene D040

Toluene FO05 Spent non-halogenated solvent

Vinyl chloride D043

Xylene FO03 Spent non-halogenated solvent

Some additional targets for acceptable nondestructive assay concepts are listed below. This list may not
be completely comprehensive, and it is expected that Proposers knowledgeable in this field will identify
additional performance, functional, and technical requirements, and identify how their concept will meet
those additional requirements, as well as those listed below. The assay concept shall:

. Be able to perform in a high radiation environment (greater than 200 millirem per
hour contact).
. Be nondestructive to both sample and waste container.
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. Generate datain real time (less than 15 minutes).

. Be readily employed in a glove box environment. Sample sizeis a55-gallon
drum.

. Meet al the Waste Isolation Pilot Plant Quality Assurance Program Plan

requirements. See

http://www.wipp.carlsbad.nm.us/library/qapd/caoqupd.pdf
. Meet al the Environmental Protection Agency SW-846 requirements. See

http://www.epa.gov

Associated STCG Needs: ID-3.1.58, ID-3.1.59 Thelisted STCG Numbers and Titles may be
misleading. Many of these needs request activities in applied research, development, and demonstration
in the same need. The needs are provided as background information and to generate ideas.

EMSP Related Research: 59991, 60231 (The listed EM SP projects are not relevant to what Focus Area
wants. The projects are provided to provide background information and to generate ideas.)

Point of Contact:

Whitney St Michel

Idaho National Engineering and Environmental Laboratory
208-526- 3206

whitney@inel.gov

Specia Requirements. Proposals for phased applied research and development efforts of two to three
years are solicited. Proposals with shorter applied research and development periods will be viewed
favorably. Initial awards will fund development efforts through the initial development phase or through
September 2002 whichever isfirst. Funding for the follow-on phases will be provided based upon the
continuing need for the technology, the available budget, and the project performance and peer reviews.

Transuranic and Mixed Waste Focus Area Topic: Understanding the Generation Mechanisms of Dioxins
and Furansin Non-Thermal Treatment Facilities

Background: Many currently available non-thermal (alternativesto incineration) treatment facilities
generate dioxins and furans. There islittle understanding of the generation and control mechanisms for
dioxins and furansin the off gas systems from the facilities. The dioxins and furans of major interest
include:

. 2378 Tetrachlorodibenzodioxin

. 12378 Pentachlorodibenzodioxin
. 123478 Hexachlorodibenzodioxin
. 123678 Hexachlorodibenzodioxin
. 2378 Tretrachlorodibenzofuran

Objectives/lNeeds: The objective of the research isto devel op an understanding of the dioxin and furan
formation mechanisms in non-thermal treatment facility off gas systems. The understanding starts with
data from an operating non-thermal treatment facility off gas system and uses the current understanding
from the off gas systems of thermal facilities:

. Dioxin remains after combustion because of flame bypass, low temperature
operation, poor mixing, particulate burnout, and improper quenching.

. In 500 to 700 degree centigrade range, dioxins form on soot in gas phase (form
based on complex organic structure and chlorine donor).

. In 500-degree centigrade range, dioxins form on fly ash particles.

Some additional targets for acceptable understanding are listed below. This list may not be completely
comprehensive, and it is expected that Proposers knowledgeable in this field will identify additional



234

235

236

237

241

242

243

244

43

performance, functional, and technical requirements, and identify how their understanding will meet those
additional requirements, as well as those listed below. The understanding shall:

. Explain if undestroyed dioxins remain.
. Explain if gas phase formation occurs.
. Explain if solid phase particle formation occurs.

Associated STCG Needs: SR-00-1004, SR-00-1021 The listed STCG Numbers and Titles may be
misleading. Many of these needs request activities in applied research, development, and demonstration
in the same need. The needs are provided as background information and to generate ideas.

EMSP Related Research: None on current list

Point of Contact:

Steve Priebe
Idaho National Engineering and Environmental Laboratory
208-526-0898

priebes @inel.gov

Specia Requirements. Proposals for phased applied research and development efforts of two to three
years are solicited. Proposals with shorter applied research and development periods will be viewed
favorably. Initial awards will fund development efforts through the initial development phase or through
September 2002 whichever isfirst. Funding for the follow-on phases will be provided based upon the
continuing need for the technology, the available budget, and the project performance and peer reviews.

Transuranic and Mixed Waste Focus Area Topic: Concepts for Separation and Extraction (alternatives
to incineration) of Plutonium in Transuranic Mixed Waste

Background: High activity, plutonium-238 contaminated transuranic mixed waste is stored within the
Department of Energy complex. These waste streams may not be shippable to the Waste I solation Pilot
Plant due to the excessive generation of hydrogen gas resulting from radiolysis of organic constituents. In
addition, there are no standard processes for the separation and extraction of plutonium from solid waste.
Oxidation processes, reduction processes, and incineration processes have limited application to these
waste streams.

Objectives/Needs: The objective of this research is to eval uate separation and extraction processes that
do not meet the requirements for the Alternatives to Incineration Solicitation. See
bttp://mwww.netl.doe.gov. Process concepts are sought to separate and extract the sub-micron size
plutonium-238 in the waste streams.

Some additional targets for acceptable separation and extraction concepts are listed below. Thislist may
not be completely comprehensive, and it is expected that Proposers knowledgeable in this field will
identify additional performance, functional, and technical requirements, and identify how their concept
will meet those additional requirements, as well as those listed below. The separation and extraction

concept shall:
. Use of chemicals that reguire little special handling.
. Contain of the submicron size plutonium.
. Minimize waste generated by the concept itself.
. Identify a suitable disposal path for any waste stream generated.

Associated STCG Needs: AL-09-01-09-MW, SR-00-1007 The listed STCG Numbers and Titles may
be misleading. Many of these needs request activities in applied research, development, and
demonstration in the same need. The needs are provided as background information and to generate
idesas.
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EMSP Related Research: 64979 (The listed EM SP project is not relevant to what Focus Area wants.
The project is provided as background information and to generate ideas.)

Point of Contact:

Vince Maio

Idaho National Engineering and Environmental Laboratory
208-526-3696

vmaio@inel.gov

Specia Requirements. Proposals for phased applied research and development efforts of two to three
years are solicited. Proposals with shorter applied research and development periods will be viewed
favorably. Initial awards will fund development efforts through the initial development phase or through
September 2002 whichever isfirst. Funding for the follow-on phases will be provided based upon the
continuing need for the technology, the available budget, and the project performance and peer reviews.

Transuranic and Mixed Waste Focus Area Topic: Next Generation Hydrogen Gas Getters

Background: The Nuclear Regulatory Commission has imposed alimit on the concentration of
flammable (hydrogen) gas— 5 percent by volume of hydrogen, the explosive limit of hydrogen in air —to
minimize the potential for the loss of hazardous material when transuranic waste is transported in
TRUPACT-II containers. This limit appliesto the innermost layer of confinement within a drum or
standard waste box. In order to prevent the explosive limit from being reached or approached, hydrogen
gas getters (solid materials that remove hydrogen from the gas phase) have been investigated for
removing hydrogen from the air inside the TRUPACT-II container.

Objectives/lNeeds: The objective of this research is to develop the next generation hydrogen gas getters.
The current generation of hydrogen gas getters (sol-gel metal hydride, ceramic metal hydride, and
polymer-microencapsul ated materials) are expected to add about 30 kilograms to the waste drums and
add about $16,000 per drum to the cost. Getter concepts that can reduce this weight by 50 percent and
this cost by 75 percent are sought.

Some additional targets for acceptable getter concepts are listed below. This list may not be compl etely
comprehensive, and it is expected that Proposers knowledgeable in this field will identify additional
performance, functional, and technical requirements, and identify how their concept will meet those
additional requirements, as well as those listed below. The getter concept shall:

. Collect irreversibly hydrogen under the wide conditions that may occur during
transport (20 to 260 degrees Fahrenheit, and O to 50 psig).

. Have the ability to operate in the presence of other gases present in the transuranic
waste (for example, halogenated and other volatile organic compounds).

. Have the ability to operate in ano oxygen environment.

. Produce no water as a reaction product.

. Operate as a passive system.

. Have the Ability to maintain hydrogen concentration under 5 percent for a period
of 60 days in the presence of hydrogen gas generation rates of 1.2E-5 moles per
second.

. Have the research basis so that the application of hydrogen getter materialsin the
TRUPACT-II container can be approved by the Nuclear Regulatory Commission
prior to use.

Associated STCG Needs: AL-09-01-17-MW, ID-S.1.03 The listed STCG Numbers and Titles may be
misleading. Many of these needs request activities in applied research, development, and demonstration
in the same need. The needs are provided as background information and to generate ideas.
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EMSP Related Research: 59934 (The listed EM SP project is not relevant to what Focus Area wants.
The project is provided as background information and to generate ideas.)

Point of Contact:

Whitney St Michel
Idaho National Engineering and Environmental Laboratory
208-526- 3206

whitney@inel.gov

Specia Requirements. Proposals for phased applied research and development efforts of two to three
years are solicited. Proposals with shorter applied research and development periods will be viewed
favorably. Initial awards will fund development efforts through the initial development phase or through
September 2002 whichever isfirst. Funding for the follow-on phases will be provided based upon the
continuing need for the technology, the available budget, and the project performance and peer reviews.

Getter concepts that have been previously funded by the Department of Energy, the Environmental
Protection Agency, and the Department of Defense are not being sought at this time.

Transuranic and Mixed Waste Focus Area Topic: Next Generation Emissions Control and Monitoring for
Non-Thermal Facilities

Background: The emission of hazardous gases (at al concentration levels, from low to high) and
effluents from non-thermal processes continue to be an important issue for major stakeholders and
regulators. In the future, both stakeholder expectations and proposed regulations are expected to become
more stringent. However, there is no current standard practice for mitigating the generation of dioxins
and furansin the off gas streams of non-thermal processes, and there are no off-the- shelf instruments for
measuring dioxins, furans, and multiple metals at the off gas discharge point.

Previous studies have identified good production practices for thermal facilities that could be applied to
non-thermal facilities: uniform high temperature; good mixing with sufficient air; minimized entrained,
unburned particulate matter; feed rate uniformity; carbon monoxide and total hydrocarbons as indicators;
and temperature at particulate control device.

Objectives/Needs: The abjective of this research is to develop the next generation of emission and
control concepts for non-thermal off gas facilities. Proposals are sought for concepts to:
. Understand if, for dioxin control in non-thermal treatment facilities, good mixing
with sufficient air is afactor, feed rate uniformity is afactor, what emissions are
indicators, and is the temperature at the particulate control device afactor.

. Mitigate the generation of dioxins and furans in the off-gas streams of non-thermal
systems
. Continuously measure dioxins, furans, and multiple metals at the off gas discharge

point of non-thermal facilities.

Some additional targets for acceptable emission and control concepts are listed below. This List may not
be completely comprehensive and it is expected that Proposers knowledgeable in this field will identify
additional performance, functional, and technical requirements, and identify how their concept will meet
those additional requirements, as well as those listed below. The emission and control concept shall:

. Be able to meet the Methods Detection Limit (the minimum concentration of a
substance that can be measured and reported, with 99 percent confidence that the
analyte concentration is greater than zero, and with detection limit determined
from an analysis of a sample in a given matrix type containing the analyte).

. Have in situ measurement capability.
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Associated STCG Needs: ID-2.1.18, ID-S.1.02 Thelisted STCG Numbers and Titles may be
misleading. Many of these needs request activities in applied research, development, and demonstration
in the same need. The needs are provided as background information and to generate idess.

EMSP Related Research: 60070, 73844 (The listed EM SP projects are not relevant to what Focus Area
wants. The projects are provided as background information and to generate idess.)

Point of Contact:

Steve Priebe
Idaho National Engineering and Environmental Laboratory
208-526-0898

priebes @inel.gov

Specia Requirements. Proposals for phased applied research and development efforts of two to three
years are solicited. Proposals with shorter applied research and development periods will be viewed
favorably. Initial awards will fund development efforts through the initial development phase or through
September 2002 whichever isfirst. Funding for the follow-on phases will be provided based upon the
continuing need for the technology, the available budget, and the project performance and peer reviews.

Control and monitoring concepts that have been previously funded by the Department of Energy, the
Environmental Protection Agency, and the Department of Defense are not being sought at this time.

3. Deactivation and Decommissioning Focus Area:

311

312

313

Deactivation and Decommissioning Focus Area Topic: Facilities and Equipment Characterization

Backaground: Characterization efforts are required prior to preparing decommissioning plans and to
starting actual decommissioning and deactivation (D& D) operations, as well as for final surveysto verify
the successfulness of decontamination activities. Many DOE facilities contain areas having very high
radiation fields. The process of collecting detailed characterization data from these areas often results in
high radiation exposure to the members of the characterization team. In an effort to reduce worker
exposure to as low as reasonably achievable (ALARA) levels, decisions are often made to accept less
characterization data with a resulting loss of information necessary to safely and effectively execute the
D& D project.

Objectives/Needs: Improvements are needed in characterization to quickly and easily differentiate
between contaminated and non-contaminated concrete and metal surfaces and structures in order to
improve the efficiency with which follow-on D& D activities are completed. These improved systems
should conclusively determine the type of contamination, the cross-sectional profile of existing
volumetric contamination, and the amount of contamination on and in concrete and metal. |n addition,
new characterization technologies should be able to measure contamination, on a contaminant-by-
contaminant basis, down to the site free-release levels.

Recent advances in basic science supported by DOE, academia, and other government and private sector
R& D organizations are encouraging and suggest that a new class of chemical sensing materials may soon
be available for commercial applications. Some EMSP projects conducting research in thisarea are
listed in Table 1. These projects are investigating improved sensing materials including strongly
complexing ligands and crown ethers, crystalline colloida array polymers, fluorescence quenching based
on photoinduced electron transfer, and conductive polymers. The aim of this research is to develop sensor
systems with a high degree of molecular recognition selectivity and sensitivity.



47

Thereis aneed to devel op integrated characterization methods for radiological, hazardous, and toxic
materials to enhance the effectiveness of D& D. Accurate characterization of radioactive contamination is
needed to distinguish between low-level waste and free-rel ease waste. Improved characterization of
hazardous materials (i.e., solvents, ails, etc.) and RCRA metalsis needed to meet RCRA requirements,
and characterization of toxic substances (i.e., PCBs, asbestos, etc.) directly tiesinto meeting TSCA
requirements. An all-encompassing data management system with high-speed measurement devices that
integrates multiple characterization information would significantly reduce characterization time and cost.
Ideally, areal-time integrated approach (i.e., mapping capabilities, electronic downloading of data, data
integration and analysis, and compliance with NUREG 1575, (Multi-Agency Radiation Survey and Site
Investigation Manual) that is capable of addressing radiological, hazardous, and toxic characterization
needs is desired. Specific functional requirements and areas where R& D can provide significant
advances leading toward improved characterization techniques include:

. ability to characterize unique and complex surface geometries, cracks, joints, and
crevices,

. ability to characterization vertical and horizontal (including ceilings) surfaces,
both above and below grade, aswell as for underwater characterization and visual
inspection;

. ability to accurately determine hot spot location and sensitive enough to allow
unrestricted release of decontaminated facilities/equipment; and,

. real-time characterization data analysis to support and guide decontamination and

material sorting efforts.

Of particular concern is the ability to verify the existence or absence of contamination in inaccessible
areas such as underground tanks and process piping, drain lines, ventilation ducts, and wall cavities. In
order to abandon, continue using, remediate, or exhume many of these lines, it is necessary to know if the
systems contain residual contamination above release levels, or if the integrity of the system has been
compromised and radioactive contaminants have entered the surrounding structures and soils. The
current alternative is to dismantle significant portions of afacility or system to adequately sample,
analyze, and verify its cleanliness. It would be beneficial from both financial and ALARA considerations
to characterize any potential residual radiological contamination in situ before proceeding with
remediation or release. Non-intrusive, non-destructive techniques are needed to minimize dismantlement
requirements and to facilitate the reuse of facility piping and ventilation systems. The process and drain
lines hardest to characterize are the small bore pipes (as small as oneinch in diameter) buried
underground or inaccessible due to facility structures (e.g., encased in concrete). Proposed research
should concentrate on solving this problem. Opportunities exist for remote sampling, real-time
characterization, and improved visua inspection methods for tracing and spatially locating highly
contaminated piping systems. New methods of characterizing small bore pipes and ventilation ducts will
result in significant cost savings through less dismantlement work, less decontamination work, less drain
line pulls, less flushing, and less generated waste. Specific requirements for improved sampling and
characterization systems for inaccessible areas and small bore pipe systems include:

. in-situ sample collection (from afew cubic centimeters to a few hundred
centimeters) of solids, sludges and liquids;

. guantitative isotopic analysis and visual inspection of piping runs up to 250 fest;

. sensors capable of being deployed inside pipes as small as 1 inch and ranging up
to 4 inches;

. capable of conducting non-destructive surveys in a highly radioactive environment

(up to 500 R/hr, more typically up to 10 R/hr) and in the presence of process
chemicals, acids, and caustic solutions; and,

. portable, real-time characterization and analysis for standard fission products,
activation products, heavy metals and other hazardous contaminants (PCBs, lead,
asbestos, €tc).
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Associated STCG Needs: AL-00-01-02-DD; CH-DD01-99; CH-DD11-99; ID-7.2.06; ID-7.2.15;
ID-7.2.17; ID-7.2.20; NV 09-0001-09; NV 10-0001-10; OH-C901; OH-M901; ORDD-01; ORDD-12;
RF-DD02; RL-DD031; RL-DD033; RL-DD036; RL-DD037; RL-DD038; RL-DD039; RL-DDO040;
RL-SNFO01; SR00-4002; SR00-4005; SR00-4007 (Bolded Need has been assigned by the DOE sitesto
an OST Focus Area other than DDFA, but is applicable to the described research topic area.)

EMSP Related Research: 64982; 65001; 65004

Point of Contact:

Steve Bossart

DOE - National Energy Technology Laboratory
304-285-4643
Steven.Bossart@NETL.DOE.GOV

Desactivation and Decommissioning Focus Area Topic: Monitoring of Facilities to Support Long-Term
Surveillance and Maintenance

Background: Many DOE sites require remote surveillance of production areas, structures, utilities,
equipment, drums, tanks, effluent lines, etc. Currently, facilities awaiting deactivation and
decommissioning must be periodically surveyed for various criteria including contamination levels,
structural deterioration, water intrusion, animal intrusion, integrity of storage containers, atmospheric
conditions, and radioactive and hazardous substance rel eases. The surveys themselves are intrusive, time-
consuming, and expensive, and they expose survey personnel to radioactive contamination and radiation.
Low-cost, low-maintenance remote surveillance systems capable of collecting data from a DOE site
(remote station) and transmitting the data to a central location (base station) are needed. Ideally, these
systems should be developed in a modular fashion so as to be easily applicable to individual site needs as
they arise or change. Ease and automation of calibration and maintenance of these systems is desired.

Objectives/Needs: New systems to address long-term S& M include remote in-situ techniques to visually
inspect facilities and structures as well as to detect, spatially locate and quantify contaminants of concern
in, around and under facilities to determine existing conditions and for detecting future releases to the
environment. These improved systems should integrate state-of-the-art data management to facilitate
long-term S& M and final disposition planning. New systems must be capable of storing and tracking
characterization data, as well as visual and spatial images of the facility and associated equipment and
waste. These system should be capable of receiving input data from facility drawings, photographs,
videos, laser range finders, gamma cameras, site databases, waste inventories and computer aided design
packages. These systems should also be able to be controlled from remote locations and be capable of
sending and accessing data from anywhere via phone, computer, or cable lines.

Associated STCG Needs: RL-DDO01; RL-DD011; RL-DD023-S; RL-DD027-S; RL-DD033-S;
RL-DDO035; RL-DD041; RL-DD047; RL-DD050; RL-DD052; RL-DD053; RL-DD054; RL-DDO55;
RL-DDO056; RL-DD057; SR00-4010 (Bolded Needs have been assigned by the DOE sitesto an OST
Focus Aresas other than DDFA, but are applicable to the described research topic area.)

EMSP Related Research: 65015; 60141

Point of Contact:

Steve Bossart

DOE - Natio